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Technology  proponents  like  Prensky  and  others  want  today’s  society  to  believe  that 
technology  today  is  superior  and  new,  but  is  it  really?  This  thesis  highlights  ancient 
technologies  compared  to  technology  available  today  to  confirm  that  sophisticated 
technology  has  been  around  for  centuries  and  have  been manipulated  by  human  beings 
through  the ages  to  fulfil  their needs. The New Zealand education  sector, however, made 
structural  adjustments  to  the  sector  based  on  technology  to  usher  in  the  Ministry  of 
Education Information Communication Technology Strategic Framework in 2006‐2007.  
 
However,  presented  in  this  thesis  is  compelling  evidence  that  technology  alone  cannot 
motivate and engage learners in tertiary study in order to change their behaviour.  
 
The findings of  the combination of  longitudinal study at a  tertiary  institution from 2007 to 
2009 and face‐to‐face interviews at companies in 2009 provide clear evidence that technology 
alone cannot  impact on  learner or employee behaviour. Human relationships,  the need  for 
intergenerational  cross  pollination  of  ideas,  culture  and  knowledge  are  crucial  success 
factors to motivate and engage both employees and learners in learning.  
 
Towards  a  Strategic  Education  Model,  an  open  model  is  developed,  which  allows  for 
accumulation of knowledge  in  the  classroom  and  at organizations  from both  the  learners 
and  teacher.  This  open  model  allows  for  incorporation  of  current  knowledge  from 
colleagues, friends, families and experiences gained from field trips, case studies and action 
observation  to  further  enrich  the  classroom  learning  environment  and  the  organizational 
environment. The highlight of  this thesis  is the development and description of a Strategic 
Education Model  characterised by  the  importance of  the  classroom  learning  environment, 
relationship building, connecting and sector wide collaboration. 
 
Two  unexpected  finds  were  that,  within  the  participating  organizations,  technology 
drastically  impacts and intrudes on personal, family and home  life and, more  importantly, 




















disconnect’  between  teachers  and  learners  is  taking  place?  Should  today’s  teachers  and 
learners  be  polarized?  Prensky  (2001a,  b)  certainly  believed  that  today’s  learners  and 
teachers  are  fundamentally  and  distinctly  different  and  blame  technology  for  it.  He 
proposed  a  theoretical  polarization  model,  introducing  the  terms  ‘Digital  Native’  and 
‘Digital Immigrant’ to illustrate the ‘total disconnect’. The polarization model distinguished 
between  people  born  around  technology,  such  as  computers  cell  phones,  laptops  and 
internet, for their whole lives (Digital Natives) on the one end of the continuum and teachers 
(Digital  Immigrants) who have adopted  the  technology  to  some extent  later  in  life on  the 




education  in  the USA  today. Not only had  learners  radically changed  the way  they dress, 
talked and adorned themselves; the arrival and instant spreading of technology meant that 
learners  today  live  in  a  completely  different  world  to  their  teachers  (Prensky,  2001a). 
Furthermore, Prensky was of  the opinion  that  the neuro pathways of digital natives have 
changed dramatically, and quoted Perry as his source. Consequently, according to Prensky, 
a  ‘disconnect’  between  teacher  and  learner  had  taken  place.  Can  classroom  teachers  do 
anything  about  the polarization  and  the  ‘disconnect’? Prensky believed  that, not only  are 
2 
these  differences  unbridgeable,  they  are  also  irreconcilable.  With  incalculable  urgency, 
Prensky  ushered  in  the  concept  of  edutainment,  where  learners  play  entertaining  video 






‘buzz’  in  the  education world. Using  the  Prensky  polarization model  as  a  basis,  Feeney 









to  substitute  teaching?  Should  all  teachers  subscribe  to  substituting  teaching  with 
technology? To what extent should technology been used in teaching? Do shoot to kill games 
have a place  in education and do  these games have any  impact on  the brain? What about 
previous generations? Are there any differences between the younger and older generations 
in  the past?  If so, how are  these differences reconciled? Do younger and older generations 







‘edutainment’,  including  ‘shoot  to  kill’  video  games.  The  idea  is  that,  ushering  in  ‘new 
sophisticated  technology’  and  the  ‘removal  of  the  teacher’,  would  transform  any  poor 
performing, disinterested learner into a vibrant, well performing, interested genius (Prensky 
2001a, b). The  reality  is, unlike what Prensky, Feeney and others would  like us  to believe, 
3 
‘sophisticated technology’ and technology in education, is not new. Since human existence, 
and down  through  the ages,  technology has been adapted and  submitted  to  fulfil human 
need  (Brown,  1995). An  examination  and description of  sophisticated  technology  through 
history, adapted to fulfil human need, is explained below. 
 
The  following  sections  examine  technology  through  history  and  are  comprised  of  three 
parts,  namely,  sophisticated  technology,  computers,  the  strategic  technology  framework 
introduction  to  the  New  Zealand  (NZ)  education  system  and  a  short  summary. 
Sophisticated  technology  is explored by way of historical examples of  technology: writing, 








section provides  indisputable historical evidence  that sophisticated  technology has existed 
since ancient  times  and  that human beings manipulated  these  technologies  to  serve  them 
(Brown, 1995). Writings, the alphabet, Khipu, databases, internet, the Pyramids of Giza, the 





Writing  can  be  traced  back  to  the  cradle  of  civilization.  Since  ancient  times,  different 
technologies have been used for communication. The first writings were on stone and clay 




The alphabet  that we still use today  to convey writing has a  long history. More than 2,000 
























events  to memory and  to convey messages around  the vast empire of Peru, around 3,000 
miles (Von Fange, 1984; enperublog.com, 2007). Not only did the Inca of Peru know how to 
write, they knew how to store data for thousands of years. The Khipu was used in the same 








recipient,  commit  events  to  memory  and  rule  a  ‘vast,  administratively  complex  empire’ 
(Romero, New York Times, 2010). 
 





utilized  by  many  other  nations,  including Australia,  Egypt  and  along  the West  coast  of 
Africa, China, and the Pacific region from Melanesia to Formosa (Von Fange, 1984). 
 











are  amongst  the  largest  structures  in  the  modern  world  and  unequalled  by  modern 
technology. The Great Pyramid of Giza is one such structure, built around 2575 BC, centuries 













Figure 3 The Giza Pyramid (with permission from J. Denne: private collection). 
 
Ryan  (2002)  concurred with Zajac, describing  the pyramids  as  colossal  structures,  adding 
that  a  solid  technology,  science  and mathematics  knowledge  equipped  the  Egyptians  to 
build  such  structures.  Perhaps  the most  significant  contribution describing  the  incredible 






Figure 4  Graphical depiction the Pyramid of Giza by Charles Piazza Smyth (world-
mysteries.com). 
 






is  used  as  a  landmark  tourism  attraction  in  Manhattan  today.  If  Leedskalnin  is  to  be 





















After  looking at  the object and  reading  its  information,  I walked out of  the  room, 
looked up, and  immediately noticed  ʺSpace Ship Oneʺ hanging  from  the ceiling  in 
the main entrance. That is when it struck me. I grabbed my camera and made photos 
of Space Ship One,  then  I went back and  took photos of  the replica of  the Sakkara 
Object. The ʺtailsʺ of both craft are identical!!! What are the odds of the first privately 
funded,  non‐governmental  craft  ever  to  fly  into  space  sharing  such  an  important 
9 
design  characteristic  with  one  of  the  first  ancient  artefacts  of  a  flying  craft  ever 
discovered  that helped  launch  the  research  into  the  ʺAncient Aliensʺ  theory  ??!!!  I 
would  love  to  know why  the designers  and  engineers  that  built  Space  Ship One 
chose  that  particular  tail  design,  and  the  performance  advantages  that  particular 
design gave their craft in high altitude/sub‐orbital flight (coasttocoastam.com).  
 
Equally  impressive  are  the  feats  of  the  ancient Mayans with  ‘high degree  of  intelligence, 





Where  did  they  get  the  technology  to  create  buildings  of  observatories  that  looked  very 
similar  to  today’s observatory? Cardno  explained  the Mayans only had  ‘minute errors’  in 
calculations  in  regards  to  our  solar  system,  something  that  today’s  society  could  only 
recently do with the help of technology and computers. A more recent find of a house with 







The  Associated  Press  reported  on  a  replica  of  the  Biblical  account  of  Noah’s  Ark 
(www.foxnews.com).  This  replica  of  the Ark was  150  cubits  long,  30  cubits  high  and  20 
cubits wide, yet  five  times  smaller  than  the  real Noah’s Ark. The hull of Noah’s Ark had 
superior design and safety features to withstand the winds and waves of the Genesis flood 
(Hong, Na, Hyun, Hong, Gong, Kang, Suh, Lee & Je, 1994). Furthermore, the following table 
proved  that ancient  ships were  reliant on  sophisticated  technology  that  rapidly  advanced 
over a few centuries (Pierce, 2000). All these Ocean Liners were designed not just as models, 
but designed and built  to  successfully  sail  the  indomitable oceans,  ranging  in  size  from a 
double banked gallery up to forty banks, under the authority of some of the mighty men of 
the ancient world. 






sophisticated  technology  has  been  in  existence  throughout  history  (Cremo &  Thompson, 
1996.). The evidences are clearly documented: ancient observatories, canals, complex towers, 
high  technology  artefacts  and  even  cities  (Corliss,  2001,  2003)  the  existence  of  King 
Solomon’s temple described in detail in the Holy Bible and the well‐constructed aqueducts 
from Rome and Greece (Schram, 2012) cannot be ignored. Other documented discoveries are 
of  ancient  skull  surgery,  sophisticated  bone  tools,  modern  clothing,  including  coloured 










with scientists and engineers as  they  firmly believed,  in  line with Prensky’s  thinking,  that 
technology and science was the main core around which everything evolved. Furthermore, 
that  technology  and  science  was  the  answer  to  every  problem.    The  Technocracy  social 







computers  really  new?  In  search  of  an  answer,  history  may  yet  again  shed  some  light. 





In  2008, CBC  news  reported  on  a  find  that  stunned  and  surprised  today’s  scientists  and 
technology world. The Scientific American Magazine  (SciAm), popular  for publishing  the 
latest  news  and  features  on  science  issues  that matter  including  earth,  environment,  and 
space  first  published  two  ground  breaking  articles  by  De  Price  (1959)  on  the  Greek 











with  a  tantalizing problem. Because of  them we may have  to  revise many of our 
estimates of Greek  science. By  studying  them we may  find vital  clues  to  the  true 
origins of that high scientific technology which hitherto has seemed peculiar to our 
modern  civilization...... Consisting  of  a  box with dials  on  the  outside  and  a  very 
complex assembly of gear wheels mounted within,  it must have resembled a well‐ 
made 18th‐century clock. Doors hinged to the box served to protect the dials, and on 






De Price reconstructed  the computer  in collaboration with  the National Scientific Research 
Centre and Karalos. A video on Youtube showing a proposed reconstructed working model 





Figure 8  Reconstructed Computer (SciAm online, December 2009). 
 
His original work was followed by various articles relating to the Greek computer, including 
that  of  Weinberg,  Grace,  Edwards,  Robinson,  Throckmorton  and  Ralph  (1965),  Samuel 
(1972),  de  Price  (1974),  Neugebauer  (1975)  and  more  recently  by  Freeth  (2009).  Blaming 
storms  for  the discovery  of  the most  important  artifact,  Freeth  believes  that,  because  the 
vessel carrying  the Greek computer sunk,  the world  today has access  to a very  important 
piece of  technology. So profound was  this discovery  that  the Economist  (2002) noted  that 
there is no comparable instrument of this nature preserved in any another place, and, that, 
given the known history of science and technology in the Hellenistic age, if it was not for this 
apparatus,  we  would  have  felt  it  impossible  that  any  gadget  of  this  nature  could  have 
existed. This computer  is a  reminder  that  the Greeks were very  sophisticated people, and 




the  outside  and  a  complex  assembly  of  bronze  gear  wheels  within.  X‐ray 
photographs  of  the  fragments,  in  which  around  30  separate  gears  can  be 
distinguished, led the late Derek De Price, a science historian at Yale University, to 
conclude  that  the device was  an  astronomical  computer  capable of predicting  the 
positions  of  the  sun  and moon  in  the  zodiac  on  any  given date. A new  analysis, 
though, suggests that the device was cleverer than Price thought, and reinforces the 





The most  fascinating computers, around  for about 6 000 years,  the human DNA, can store 
more than a trillion CD’s worth of data on less that 1/5th of a teaspoon( Safarti, 2003 & Gitt, 
2007).  Gitt  provided  mind‐blowing  mathematical  calculations  in  an  addendum  of  the 
density of DNA of  a  living  cell.  In Addendum  to Creation magazine  article: Calculations Gitt 
made  this most  remarkable  statement: “If we are  stretching out  the material of a pinhead 
into a wire with  the same  thin diameter as a DNA molecule  it would have a  length more 
than  30  times  around  the  equator”  (Gitt,  1997.  p.6).  Comparatively,  scientists  have  been 
developing a computer  for over a decade, yet  it still, after many years of committed effort 






around  for  thousands  of  years  and  the  “colossal  failure  of NZ  in  a  test  tube”,  as Kelsey 
(converge.org.nz)  aptly  described  the  structural  adjustments  to  the  NZ  economy,  the 
economy  test  tube exercise was extended  to  the education sector  (Hansard Debates, 2007), 
with  technology  and  the  philosophy  of  Prensky  in  the  forefront.  The  tertiary  sector 
experienced  a  range  of  structural  reforms  during  the  2000s  that  was  implemented  with 







of  funding given by  the Tertiary Education Commission  (TEC). Thereafter,  the contestable 
funding  model  was  introduced  and  tertiary  institutions  became  profit  focussed.  Every 
tertiary  institution had  to  apply  for  funding  on  a project  and  contestable  basis. The TEC 
included  technology organizations  that were  able  to  contest  for  the  funding with  tertiary 









cost  centre was  to  return a profit  to  the  institution. Furthermore,  the profit motive of  the 
tertiary institutions resulted in continuous restructuring of courses and departments that did 
not  return  the desired profit, despite a  clear understanding of different business  cycles at 
these institutions. The most significant impact of the continuous changes was wide–scale job 
losses throughout the tertiary sector in both the North and South Islands. During the same 
time,  while  administrators  at  tertiary  institutes  continued  wide  scale  restructuring, 






workload and work  load policies  for  faculty  staff,  saw  teaching periods  reduced  from 1½ 
hours  to 50 minutes each,  severely  limiting  the amount of  time  that  teachers and  learners 






orchestrated  brain  drain  that  now  became  very  apparent  in  the  tertiary  sector  after 
significant  job  losses  of  teaching  staff.  The  government,  represented  by  the  Ministry  of 
Education  (MOE)  and  strongly  supported  by  the  TEC,  business  and  interest  groups, 
administrators and government  (BIAG) across  the  tertiary education sector, ushered  in  the 
Information Communication Technology  (ICT)  strategic  framework  (see Figure  9)  in  2006 










by  the  release  of  the  MOE  ICT  strategic  framework  in  2006  that  included  a  model  for 
education from early childhood through to tertiary education (see Figure 9). This model put 
the word learner in a circle in the centre and the words ‘quality assured’ beneath it. Nowhere 
in  the  ICT  strategic  framework were  the words  ‘quality  assured’, which has now  taken  an 
important  place  in  the  centre with  the  learner,  defined  or  explained.  Thereafter,  another 
circle  is placed  around  the  learner. This  circle  is  split  into  four parts  named  security  ID, 
learner  ID,  broadband  and  open  standards.  The  teacher  is  removed  from  the  classroom 
learning environment and relegated to a role outside the classroom, at the same level as the 
libraries, heritage institutes, web services and Maori elders (Kaumatua). In addition, the ICT 





The  terms  eLearning  and mLearning were  popularised.  Even  before  the  ICT  strategy was 
released by MOE, Victoria University,  in partnership with a private company, eLeanz  Inc, 
completed its first joint report (Marshall, 2005). This report was commissioned by the MOE 
with  a  substantial  grant  from  the  deliberately  TEC‐established  eLearning  research  fund 
(educationcounts.govt.nz).  The  eLearning  research  fund  diverted  much  needed  funding 
from the classroom learning environment to elsewhere. The report that Marshall completed 
for the MOE was named the ‘Determination of New Zealand Tertiary Institution e‐Learning 
Capability:  An  Application  of  an  e‐Learning  Maturity  Model  (eMM)’ 
(educationcounts.govt.nz). The title created an illusion that eLearning had been around for a 
very  long  time  through  the  use  of  the word maturity.  Soon  thereafter,  in  2006, Marshall 
authored the second MOE‐funded research report, which built on the first report, entitled: 
E‐Learning Maturity Model (Version Two) ‐ New Zealand Tertiary Institution e‐Learning 






and  using  them  as  a  foundation  for  a  form  of  benchmarking.  This  is  explicitly 
intended  to  improve  the quality of e‐Learning  for  the benefit of  learners, staff and 
institutions.  This  further  iteration  of  the  model  is  based  on  software  process 
maturity models  that have been  found effective  in supporting  the  transfer of good 
practice between projects (educationcounts.govt.nz). 
 





Once  the  teacher was removed out of  the classroom  through  the  ICT strategic  framework, 
and funds were provided to certain universities and ICT companies, Ako Aotearoa, the New 
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Zealandʹs National Centre  for Tertiary Teaching Excellence was established  in 2006  from a 
$NZ20 million  fund  (massey.ac.nz), diverting  even more  funds away  from  the  classroom. 
According to the Massey University website, the purpose of Ako Aotearoa was to ‘to boost 




More  funds were  thus  continually and  intentionally diverted  from  the  classroom  learning 
environment  to areas  that supported  the BIAG model. The  term education was replaced by 
terms  like  eLearning  and  mLearning.  Words  in  the  title  of  the  reports  on  eLearning  and 
mLearning were positioned to portray  longevity of technology  in education  in the Marshall 
report Version 1, version 2 and version 2.2 as stated before. The title of the Marshal Report 








these  tests were  limited  to  50 minutes  or  the  particular  subject  had  been  scheduled  as  a 
double  period  at  the  beginning  of  the  semester,  the  learners were  unable  to  sit  the  test 
during normal class time, without the text being limited to 50 minutes. The next class would 
be queuing at the door, forcing the test writing learners out of the room. Neither were there 






Without  any  input  from  faculty,  senior  administrators  allocated,  passed  and  renovated 













telephone  calls. After  these purpose built  rooms were outfitted,  the  senior  administration 
team added these rooms to the central booking system for their use. As a result, faculty were 
almost  never  able  to  use  the  rooms.  Telephone  calls  in  these  open  plan  offices  became 
everybody’s  business. Any  academic work  that  needed  concentration was done  at  home. 
One glass panelled meeting room was set aside for meetings with learners with one round 
table  and  four  chairs  catering  for  the  whole  School  of  Business.  One  more  room  was 
available if the group consisted of more than four. This room was shared with the rest of the 
administration team of the institution and had to be booked via the central booking system. 
This meant  that  the  School  of  Business  faculty  had  to  queue  in  line with  the  rest  of  the 
institution,  despite  the  faculty  being  told  initially  that  the  rooms were  for  the  School  of 
Business. 
 







Performance  appraisals  of  teaching  staff  were  enforced  through  the  human  resources 
department  (HR),  without  any  implementation  of  the  same  appraisal  system  for  senior 
administration  staff.  In  addition,  learner  evaluations  were  closely  monitored,  strictly 
enforced and carried significant weight as far as the performance of the faculty member was 
concerned. According to the senior administrative staff, the faculty was serving the learner, 










the  existing or previous  course outline,  the  academic directorate developed  a  ‘new  course 
outline’.  No  explanation  for  the  new  course  outline  or  for  the  scrapping  of  the  existing 
course outline was provided. The new course outline was sent for ‘comment’ to the Schools 
and  thereafter was rushed  through  the academic senate approval process.  Immediate after 
senate  approval,  implementation  was  enforced  and  supervised  by  senior  administration 
staff. Although  the  existing  subject outlines were of high and  superior quality  to  the new 
course outline and  standardized per School,  these  existing outlines were disregarded and 
the new course outline became the norm.  
 
Furthermore, once  the new outlines were  implemented, moderation of  the subject outlines 
was  transferred  from  the  various  Schools  at  the  institution  to  the  academic  directorate, 
stating ‘quality assurance’ as the reason for this transfer. All these changes from the Schools 
to academic directorate  led  to  further harassment and bullying of academic staff,  followed 
by  illnesses, additional  job  losses and casualization of  the  teaching staff. At the same  time, 
the role of the HR department underwent dramatic changes and existed primarily to ensure 
that  litigation  against  the  institution  was  minimized  and  that  managers  and  senior 
administrative staff  followed  the accepted  legal path. Again, funds were diverted from  the 
classroom learning environment to pay solicitors for work on the cases brought against the 






for  example  first  line  management  and Human  Resources  management.  The  tertiary  sector 
institutions  then  simply bought  the packages off  these organizations,  found a  facilitator  to 
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present the course and then offered the course to the students. The word teacher was subtly 
replaced  by  the  word  facilitator.  These  commoditized  education  packages  was  installed  on 
platforms like the Modular Object Orientated Dynamic Learning Environment (MOODLE). 
Once  installed,  the  facilitator  had  no  ability  to  change  any  information/content  or 
assessments of the course. If the facilitator felt that any of changes or updates were necessary, 
the facilitator had to first go through the internal institutional processes to a point, then, once 
the  ‘changes’  are  approved,  the  facilitator  had  to  contact  the  proprietor  of  the  education 
package.  If  the proprietor  felt  that  the  changes were  not  needed,  the  facilitator  continued 
without  the  changes.  If  the  changes  were  done,  the  facilitator  was  unable  to  claim  any 
intellectual property rights as all these rights automatically transferred to the proprietor. The 
academic  freedom  of  the  facilitator was  therefore  encroached  upon.  The  students would 
access MOODLE  to  interact with  the  facilitator and  rest of  the  students, whom  they never 
met.  Even  if  the  information  technology  infrastructure was  inadequate,  and  the  students 
were  frustrated  and unable  to  access MOODLE,  they had no  recourse. At  the  end  of  the 
course, an evaluation sheet was provided (developed by the proprietor). By that time, many 
of the students who struggled with internet access, MOODLE, and other administrative and 
academic  challenges,  including  inability  to  co‐construct  meaning  or  contribute  to  the 
academic improvement, had thrown in the towel. The retention rate of students was thus very 
poor. Despite  the  challenges  that  the  students  faced  and  the  exceptionally poor  retention 
rate, these education packages continued to be advertised and promoted. Although Hill and 
Oliver  (2008)  warned  that  transforming  education  into  a  marketable  commodity  was  a 
backward step, the transformation was enforced and continued. Hill and Lee (2007) sounded 
a stern warning of the serious consequences that this transformation held for education, the 








pyramids,  Mayan  Observatories  and  time  keeping  skills,  discovery  of  an  ancient  fully 
fledged house  in Scotland, Khipu,  the  incredible human computer and  the Ancient Greek 
Computer provide overwhelming evidence that advanced technology built and manipulated 
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by  intelligent  human  beings  unquestionably  has  existed  throughout  history. Not  only  is 
there evidence of the existence of these advanced technologies, structures like the pyramids 
have  never  been duplicated, despite modern  society  claims  of  advanced  technology,  and 
today’s observatories look very similar to the Ancient Mayan ruins. Technology of today still 
cannot  surpass  that of  thousands of years ago. Even  the DNA  computer  that has been  in 
development stages  for more  than a decade cannot equal or surpass  the human computer, 




to  the  NZ  economy.  According  to  Kelsey  (1995),  the  structural  adjustments  to  the  NZ 
economy, resulting in wide spread experimentation of a live economy, closely resembled the 
structural adjustment programmes implemented in developing countries. The effects on the 
NZ  economy  were  impactful,  severe  and  lasting.  Despite  the  significant  damage  to  the 
economy, the NZ MOE ushered in structural adjustments to the complete education system 
(early  childhood  to  tertiary)  in  the  form  of  the  Information  Communication  Technology 
Strategic Framework (ICTSF) 2006‐7. 
 






Prensky (2001a, 2001b) was  the  first  to propose a polarization model of Digital Natives and 
Digital  Immigrants  that  lumped  together  and  criticized  teachers  and  then  advocated  that 
technology,  specifically  gaming  technology,  which  include  ‘shoot  to  kill’  games,  replace 
teachers.  The  terms  digital  native  and  immigrant  were  based  on  an  analogy  that  any 
country’s natives and immigrants often differed in terms of religion, language and customs. 
Prensky  (2001)  coined  different  terms  including  ‘net  generation’,  ‘digital  tourist’,  but 
eventually settled on the terms “Digital Native’ and “Digital Immigrant”. 
 
In support of Prensky  lumping all  teachers  in one category  (i.e. digital  immigrant), Cuban 
(2001)  found modest differences  in  computer use based on age,  frequency of use,  level of 
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studies  that  followed,  investigating  the difference between  technology  immigrants(TI) and 
technology  natives  (TN)  and  integration  issues  (Ananthanarayanan,  2004;  Arafeh,  Levin, 
Rainie, &  Lenhart,  2002;    Brooks‐Young,  2005;  Graham,  2010; McPeeters,  2008;  Mongan‐
Rallis,  2009;  Petrina, Dobson & Guo,  2008;  Powell,  2007;  Prensky,  2006,  2007,  2008,  2010; 
Toledo,  2007).  Where  Prensky  explained  at  length  the  behaviour  of  TI  and  TN  and  the 
radical change in learners and the use of different technology tools, Mongan‐Rallis explored 
cross‐generational  differences  and  the  use  of  technologies  to  enhance  learning,  given  the 
constraints  and  support  in  a  particular  educational  environment  and Ananthanarayanan, 
concentrated on a questionnaire targeting the behaviours of each group. While most authors 
concentrated on  the broader  impact of TI and TN, Brooks‐Young used  the base developed 
thus far to explore integration issues for Catholic School teachers.   
 
Using  the  Prensky  model  as  a  foundation,  several  other  models  have  been  developed.  
Feeney (2005), in particular, significantly expanded on Prensky model by adding five more 
categories  namely  digital  refuse,  digital  refugee,  digital  explorer,  digital  innovator  and  digital 
addict.  In addition, similar to Ananthanarayanan (2004), who developed a quiz targeting the 
behaviour  of  persons  in  each  group,  Feeney developed  a  short  quiz  to  assist  individuals 
identify their particular category of fit. Where previous authors concentrated on models and 
tests, Cuban (2002), Lor and Britz, (2005), Hiemstra, (2005), Badge, Dawson, Cann, and Scott 
(2008)  and  Kim  and  Rissel  (2008),  concentrated  on  the  availability  of  information  and 
information  access.    To  confirm  their  commitment  to  freedom  of  information  and  assign 





to  freedom  of  opinion  and  expression;  that  this  right  includes  freedom  to  hold 
opinions without interference and to seek, receive and impart information and ideas 
through  any media  and  regardless  of  frontiers. Communication  is  a  fundamental 
social process, a basic human need and the foundation of all social organization. It is 
central  to  the  information  society.  Everyone,  everywhere  should  have  the 
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opportunity  to  participate  and  no  one  should  be  excluded  from  the  benefits  the 
information society offers (2007, p. 388). 
 




2008; Pimental & Omar, 2008; Sainsbury & Walker,  2008),  the use of  social psychology  to 
motivate online learners (Beenen, Ling, Wang, Chang, Frankowski, Resnick & Kraut, 2004), 
developing of self –efficacy scales  (Cassidy& Eachus, 2002), gender and ethical differences 
(Byers,  2008;  Eccles,  2005),  learner  interactions  (  Piezon  &  Donaldson,    2005)  workplace 
learning  (Conference Board of Canada,   2008; Watt,   2008) and participation of all human 
elements in the education process ( Ferrer, Romero, & Albareda, 2005; Osterhold, Rubiano,  




and  computers and  its uses  in  education and  learning. Regardless of being  entrenched  in 
technology,  there  is no  evidence  to  substantiate  that  the  learning  styles  of  today’s  young 
people  are  markedly  different  from  learning  styles  observed  before  (Bennett,  Maton  & 
Kervin, 2008). They pointed out  that, although  the young may do  things differently,  there 
are no grounds to consider them alien to teachers. As these findings relate to young people 
who grew up entrenched with technology, the learners participating in this study form part 




and Morgan  (2004) and Oliver and Goerke  (2007)  found  that, despite being entrenched  in 
technology, learners do not own or necessarily use all technologies. Furthermore, the level of 
skill  in using  technology  for content creation and editing was  found  to be  lower  in digital 
natives  than what  supporters of  the  technology native  /immigrant debate wants  researchers, 
educators and the public to believe.  
 
Should all  technologies  released  to  the market, especially  in education, be adopted? What 
level of research  into educational  technologies should be done prior  to adoption? Maddux 
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and  Cummings  (2004)  provide  a  stern  warning  against  poorly  researched  technology, 
emphasising fads  in education  that come and go,  its exorbitant cost and destruction  that  it 
brings to the education sector. 
 
Most  of  the  referred  to  studies  either  investigate  the  disconnect  in  the  classroom,  use  of 
information  technology  and  preferences,  technology  and  education,  education  games, 
assessments  using  information  technology  and  participation  of  humans,  with  the  main 
thrust of placing technology at the centre of, overarching education, rather than using IT to 









and evaluation of  innovative methods  to engage  tertiary  learners  in  learning. Observation, 
focus  groups,  a  field  trip,  in‐class  case  study  and  surveys  provide  qualitative  and 
quantitative data for this study.   
 






This  research  study  aims  to  contribute  to  existing  literature,  addressing  the  polarization 
model,  learning  and  classroom  culture.  In  elaborating  on  this  thesis,  the  arguments  are 
divided into three sections: At its very onset, this thesis provides an explanation of culture, 
organisational  culture,  technology  and  education,  and  how  these  terms  are  linked.    In 
addition, terminology that is inextricably linked to these four concepts is explored.  
 
The  thesis  then  extends  this  subject  in  line with  contemporary debates,  to:  first,  research 
whether the technology and the preoccupation with it is altogether new; second, to provide 
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an analysis and critique of  the polarization  through history and  the polarization of people 
into two culture groups, namely, Technology Immigrants and Natives; third, to, establish the 
extent  to which  the  culture  impacts on  class  culture  and organizational  culture  and  then; 







Natives  (TN)  impact  classroom  culture  (higher  learning)  and  organizational 
culture? 
3. How can these differences be incorporated to ensure successful use of Information 






For  the  purpose  of  this  research,  two  groups  were  involved:  senior  employees  at  two 
corporate  companies  formed  the  face‐to‐face  sample;  learners  doing  a  course  on  Supply 
Chain Management in New Zealand form the learner sample. Supply chain management is a 
first year university course, usually offered during the second semester of the learner’s first 
year  in  tertiary  study.  In  this  research,  it  is  assumed  that,  if  learners  and  teachers  are 
polarized,  the  learners’  engagement  in  technology  alone  will  positively  impact  on  their 
motivation and engagement in the subject matter, and translate to their performance in the 
particular  subject. Hence,  in  this  study,  the behaviour of  the  learners  in  the  supply  chain 
management class was observed, a field trip and case study  intentionally and thoughtfully 
planned,  followed  by  focus  group  sessions  and  careful  analysis  of  learner’s  preferences. 








The behaviour of  learners around  technology  (in  the same  technology related subject) was 





An  annual  field  trip  to  a  local  forestry  company  took place  towards  the beginning of  the 
course,  after  learners  were  introduced  to  basic  terminology  used  in  supply  chain 
management. The purpose of the field trip was to add a practical dimension to supply chain 
management. Normally,  the visit consisted of a visit  to  the head office, where  the head of 
operations addressed  the  learners. For 2009,  the observations  in class and  the  low average 
age of  the class  led  to  the  inclusion of an excursion of  the plant with  the head office  trip. 
Furthermore,  learners  studying  business  administration,  a  lower  level  of  study,  was 
included  in  the  2009  field  trip.  The  purpose  was  to  gauge  whether  learners  on  degree 













One  focus group was held  in 2008 and  five  focus group  sessions were held with  learners 
during 2009. Two focus groups were held with regard to the field trip, one before and one 
after the field trip. The third focus group after the simulation exercise, the fourth before and 
a  final  one  after  the  case  study.  The  purpose  of  the  focus  groups was  to  gauge  learner 
perceptions on the value that the field trip, simulation exercise and case study added to their 
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data  for  this  research were  gathered  through  a  self‐administered  questionnaire. All  these 
participants were  supply  chain  learners during  the  three year  research period  (2009). The 
research  questionnaire  was  divided  into  three  parts.  Part  A  contained  demographic 
questions  to capture  the profile of  learners and  their  learning styles. Part B contained  four 
technology  familiarity and usage questions. Experience on  the Supply Chain Management 
course and questions on the classroom learning environment were included in Part C. There 













differentiate  between  TI  and  TN  on  the  one  hand  and  on  the  other  hand  refers  to  the 




the cultural background of  the  learner and  teacher,  then  connected with  class culture and 
organisational culture, utilising  technology as a  tool  for  the exclusive purpose of engaging 







the  impact  of  TI  and  TN  on  organizational  culture  are  explored  along  with  how  these 






successful  use  of  IT  in  the  learning  process  both  at  educational  institutions  and 
organisations?  (3)  Does  the  ability  to  successfully  use  technology  motivate  learners?  In 
addition, Chapter 3 also outlines  the  research methodology of  the present study, covering 




questions by detailing  the  results of  the classroom and companies’ action observation and 
the  results of  the  focus groups. Part of  the  focus group  results was used  to  redevelop  the 
1960s beer game. Visuals and a description of the comparison of the frames of the beer game 
and  the  redeveloped  game,  supply  chain  concepts  (SCC),  are  in  Appendix  7.  Chapter  5 
completes  the  answers  to  the  rest  of  the  research  questions  by  presenting  the  results 
obtained from the face‐to‐face interviews and the survey questionnaires. Chapter 6 presents 





This chapter emphasises  the  importance of  the  learning environment. The  latest debate on 
technology  and  education  is  discussed  and  historical  evidence  provided  to  form  a  firm 
foundation  and perspective  that  technology,  often  in  a very  sophisticated  form, has  been 
around for centuries. Neither is preoccupation with technology new. The Technocracy social 
movement, with  its preoccupation with  technology and  its disastrous  impact on society  is 
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highlighted. Furthermore, the MOE’s technology‐driven, step‐by‐step structural adjustments 
to  the NZ  education  sector  in  the 2000’s are outlined. These  structural adjustments are of 
particular  importance,  given,  as  Kelsey  (1995)  describes,  the  ‘colossal  failure’  of  the 
structural adjustments brought about while experimenting on the live NZ economy.  
 



















A  large body of  researchers agree  that  technology  should be used as an  educational  tool. 
Nonetheless,  with  abundant  clarity,  they  argue  that  technology  alone  does  not  make  a 
difference to a learner’s learning environment (Brown & Czerniewicz, 2009; Bullen, Morgan 
& Qayyum,  2009,  2010; Czerniewicz & Brown,  2008,  2010). Waldrip & Fisher  (1997,  2002, 
2007) agree and stress that the culture of both learners and teachers has a significant impact 
on  the  classroom  learning  environment.  Napierkowski  (2009)  built  on  the  Waldrip  and 
Fisher  (1997)  research and confirmed a connection between cultural and other support  for 
culturally diverse learners, to motivate learners and increase their success.  
 
There are  several  tools designed  to  create an effective  learning environment,  for example, 
observation,  experiments,  case  studies,  field  trips  and  technology. The  effectiveness of  all 
these  educational  tools,  including  technology,  however,  depends  on  how  successful  it  is 










in  learning  by  using  available  tools,  including  technology  tools  in  the  supply  chain 




Research  has  now  extended  beyond  culture  to  include  the  impact  of  technology  on  the 
classroom  learning  environment  (Fisher & Khine, 2006; Aldridge & Fraser, 2003; Khine & 
Fisher, 2006). The importance of the classroom learning environment forms the cornerstone 
and lies at the heart of education, evidenced by the sheer amount of attention it attracts from 
business  and  interest  groups,  including  administrators  and  government  (BIAG),  the 
corporate environment, scholarly articles and books. 
  





Therefore,  at  its  very  onset,  this  chapter  provides  first,  an  explanation  of  components 
inextricably  linked  to  the  classroom  environment,  secondly,  the  classroom  learning 
environment, and thirdly, a brief summary and an introduction to Chapter 3.  
 
Components  inextricably  linked  to  the  classroom  environment  are  discussed.  Various 
definitions  of  culture  are provided  and  the Hiebert  and Hofstede models  are deliberated 
upon. Culture, as defined by Hiebert and Hofstede,  is described  in  the context of Chinese, 
Buddhist  and Christian  history.  Thereafter,  a  deliberation  follows  on  cultural  hegemony, 
pointing out the two extremes in the definitions of culture, including the impacts of cultural 
hegemony,  ethnocentrism  in  education,  organizational  culture  and  herd  culture. The  link 
between education and culture and technology is made.  
 
The classroom environment  is divided  into  the demise of education  in  the USA, Australia, 
and New Zealand, discussion around the polarization model and the contemporary debates 
around the different behaviours of technology immigrants (TI) and technology natives (TN). 
Also  included  are  critical  reviews  and  challenges  to  the  extent  to  which  technology  is 
projected  as  a  central  focus  that  encompasses  and  dominates  all  of  life,  including  the 
classroom learning environment. The literature that connects the learner and the teacher as 











school as an organization,  in other words,  the organizational culture  in  the school. As  the 
culture  of  the  teacher  and  learner  and  the  organization  is  the  common denominator  and 
focal point of the classroom learning environment, at its very onset, this section provides an 
in‐depth  discussion  of  culture.  This  discussion  includes  the  difficulty  of  arriving  at  a 












layman  as  a  word  to  indicate  sophistication,  as  when  we  say  someone  is  very 






et.al.,  1976; Hiebert,  1999; Hofstede,  1991; Khine &  Fisher  2001;  Schein,  2004, Waldrip & 
Fisher  1997,  2002,  2007).  Cohen  (2009)  concurs  with  the  already  mentioned  scholars  by 
confirming  that  50  years  ago,  there  were  already  164  different  definitions  of  culture. 













evaluative, which deals with values,  standards by which human  relationships are  judged, 
sense of right and wrong, and truth and falsehood.   
 
The  Hofstede  (1991)  dimensions  model,  that  supports  the  notion  of  polarization  and 
dichotomy, on the other hand, defines culture as the ‘software of the mind’ which guides us 
in  our  daily  interactions.  This  model  brings  with  it  five  principles;  power,  self,  gender, 
predictability and time, and is often used to rate the culture of countries on a scale from 1 to 
100.  The  principle  of  ‘self’  includes  culture  in  both  individualistic  and  collective 
environments.  According to the self‐dimension principle, in a collective culture, the rights of 
the group, which  include  tribal groups, whanau  (family) and hapu  (extended  family), are 
more important than that of the individual person, the individual and their rights. Waldrip 
and  Fisher  (1997)  used  the  Hofstede  five‐dimension  cultural  model  to  develop  a 





The  earliest  references  to  culture  as  defined  by  Hiebert  and  Hofstede  can  be  found  in 
Chinese history, Buddhist history and the Holy Bible. In Chinese history, the importance of 
dragons showed up by its appearance with royalty during the Tang Dynasty and later with 






18:4),  institution  of  circumcision  (Genesis  17),  sodomy  (Genesis  19:  1‐9),  intermarriage 
(Genesis 12:20),  sacrifice  (Genesis  22:13), mourning and burying of  the dead  (Genesis  23). 










culture  over  another,  ‘cultural  hegemony’.  For  cultural  hegemony,  and  therefore  for  the 
attitude of cultural domination  to prevail,  there has  to be a submissive culture over which 
the dominant culture can exercise power.  
 
In  support  of  Gramsci,  Carter  (2006)  equates  Hiebert’s  evaluative  dimension  of  culture, 
which  is  concerned  with  values  and  standards  judgments  of  human  relationships,  with 
Kraft’s  (2005)  understanding  of  ethnocentrism,  an  attitude  of  cultural  domination  or 
superiority of over other cultures. In explaining ethnocentrism, Carter acknowledges that the 
recipe for maintaining superiority is a deep‐seated dislike of difference and appraising one’s 
own  group  as  better  in  every way:  spiritually, morally,  ethically  and more  deserving  of 











There  are  numerous documented  studies  throughout  history  investigating  the  attitude  of 














during  the  rubber  boom,  according  to  a  historic  report  submitted  by  Irish 
investigator Roger Casement, 100 years ago today. 
Casement was  sent by  the British government  to  investigate crimes committed by 
British‐registered  rubber  giant,  the  Peruvian  Amazon  Company.  He  found,  ‘The 
crimes  charged  against  many  men  now  in  the  employ  of  the  Peruvian  Amazon 
Company are of the most atrocious kind, including murder, violation, and constant 
flogging’. Agents of the company rounded up dozens of Indian tribes in the western 
Amazon  to  collect wild  rubber  for  the European and American markets.  In a  few 












Monkey  House,  where  he  was  free  to  come  and  go,  it  was  but  a  small  step  to 
encourage  him  to  hang  his  hammock  in  an  empty  cage  and  start  spending  even 
more time there. It was but another small step to give him his bow and arrows; set 
up a  target and encourage him  to start shooting. This was  the scene  that zoogoers 




Figure 11    Ota Benga pictured with a Chimpanzee in a cage in New York Zoo 







In addition  to  the Ota Benga case, examples of minority cultures exerting  their superiority 





cousin, Sir Francis Galton  in  1883, after  the  rise of  the  industrial  revolution  and  an  elitist 
status was given  to  scientists, doctors,  economists and  the  like  for  inventions during  that 












the  early  1880s,  Furthermore,  Selden  provides  an  historic  account  of  Eugenics  including 
tracing it back to the popularization of Eugenics since its imbedding in the American culture 




and  foundations  in  America.  In  1906,  John  Harvey  Kellogg  created  the  Race 
Betterment  Foundation  in  Battle Creek Michigan, which  sponsored  a  series  of 
conferences  at  its  sanitarium  in  1914,  1915,  and  1928.  Beginning  in  1910,  the 
Eugenics  Record  Office  propagandized  eugenics  with  financial  support  from 
Mrs.  E.  H.  Harriman  and  the  leadership  of  Charles  Davenport  and  Harry 
Laughlin (Eugenicsarchive.org).  
 
As with all polarization models,  if  there  is  the  ‘fit’,  there must be a silent  ‘unfit’. Bergman 
(2004)  spells out  the unfit according  to Wells, who converted  to Darwinism: Amongst  the 




According  to  White  (2006),  Richard  Dawkins,  the  face  of  evolution,  supports  Eugenics. 
Wieland (2006) raises these interesting points about Richard Dawkins:  
 
Professor  Richard Dawkins  attacks  Christians  for  ‘atrocities’,  but  seeks  to  revive 
aspects of Hitler’s thinking from which the West has resiled for decades… Dawkins 
himself now says  that certain  ideas of eugenics may not be  that bad after all.  In a 
letter  to  the  editor  of  the Sunday Herald  (Scotland), Dawkins  says  that, while  one 
would  not  want  to  be  seen  agreeing  with  Hitler,  eugenics  can  be  practical  and 
desirable (creation.com). 
Beckwith, an associate director of  the  J.M  Institute of Church‐State studies,  in praising  the 
work of Weikart (2004), powerfully connects Darwinism and Eugenics: 
ʺRichard  Weikartʹs  masterful  work  offers  a  compelling  case  that  the  eugenics 
movement, and all  the political and social consequences  that have  flowed  from  it, 
would have been unlikely if not for the cultural eliteʹs enthusiastic embracing of the 
Darwinian  account  of  life,  morality,  and  social  institutions.  Professor  Weikart 
reminds  us,  with  careful  scholarship  and  circumspect  argument,  that  the  truth 
uttered  by  Richard  Weaver  decades  ago  is  indeed  a  fixed  axiom  of  human 
institutions: ʹideas have consequences’ (csustan.edu/history). 
 
The definitions  and  the disastrous  and deadly  consequences  that Eugenics  and Darwinist 
thinking and ideas had on humans in Germany, suggest that the Apartheid rule that existed 
in  South Africa,  may  have  fallen  under  the  Eugenics  definition.  Van Den  Berghe  (1967) 
















Cultural  hegemony  and  ethnocentrism  are  closely  related.  Where  cultural  hegemony,  as 
described above, refers to cultural superiority, ethnocentrism, in Robillard (2008), is defined, 
according to the Oxford English Dictionary as ‘regarding oneʹs own race or ethnic group as 
of  supreme  importance’  and  assumes  that  the  understanding  of  that  group  is  the  only 
valuable understanding (Carignan, Saunders & Pourdavood, 2005). Cultural hegemony and 






the  tasks as  learners completed  it. She  fell  ill and when she came back  to class after a  few 












up  images  of  continuity.  Pfeffer  (2006)  substantiates  the  importance  of OC  in  creating  a 
sustainable competitive advantage. Many organisations may seem similar yet every business 
has  its own unique organisational culture. According  to Alvesson and Sveningsson  (2008), 
organisational  culture,  during  the  1990s,  was  seen  as  the  most  important  ingredient  for 








According  to  Schein,  this  is  the  level  of  organizational  culture  that 
managers  and  researchers  scrutinize  and  hurriedly  draw  conclusions  on 
and used to unequivocally express an organization’s value.   




and  organization’s  value.  Schein,  on  the  other  hand,  uses  the  all  three 














changed by  the governmental system  to  ‘people’ and once  firmly entrenched, members of 
the  particular  society  develop  a  passive  attitude,  with  a  belief  that  they  cannot  change, 
which  in  turn  leads  to more and more apathy, and  finally  to  just  following commands, as 
herds do. Kelsey (1999) concurs with Hajji that a subtle change in terminology introduced by 
the governmental system in New Zealand resulted in loss of individuality and choice. Where 
Hajji  identifies  that  ‘citizens’ were changed  to  ‘people’, Kelsey vividly describes how New 
Zealand  ‘citizens’  were  transformed  into  mere  ‘consumers’  by  consecutive  Labour  and 






  New  Zealand  is  now  a  deeply  divided  society.  Hundreds  of  thousands  of 
individuals,  their  families and communities have endured a decade of unrelenting 
hardship.  The  burden  fell most  heavily  on  those  who  already  had  the  least:  the 
Maori,  the  poor,  the  sick,  women  with  children,  and  the  unemployed.  Their 
ʺfreedom of choiceʺ was whether to use their scarce resources to buy housing, health 
and education, or other essentials such as food‐‐and which of these essentials to go 
without. The government and  its affluent supporters  talked constantly of  the need 
for stability‐‐but always in terms of the economy, never of peopleʹs lives. The strain 
of constant change  fostered uncertainty and  insecurity, and made  it  impossible  for 
people to plan ahead (converge.org.nz).  
 







senior  management  team,  the  learners  and  the  teacher  all  has  a  direct  impact  on  the 
classroom,  and  therefore  education.  Often  the  decision  makers  at  the  educational 
organization are the senior management team, and their perspective of decision making, as 
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described  above,  is  directly  connected  to  their  culture.  Cultural  hegemony  and 


















education  is  even  harder,  as  it must  be  individually  constructed. Hill  and Oliver  (2008) 
believe that education is primarily, a  ‘moral concern  for  learning’. In Australia, according 
to de Lacey (1992), the definition of education changed firstly from general to liberal then to 
work  readiness  of  learners.  The  ground‐breaking  Carrick  report  concluded  that  the 
definition of education had  to be broadened  to  include  technical knowledge and expertise 
(Barrie, 1992; de Lacey, 1992). 
 
In agreement with  the changing definition of education  in  the  tertiary  sector  in Australia, 
more  recently,  Hill  and  Oliver  (2008)  describe  how,  in  New  Zealand,  education  was 
transformed  into  just  a  marketable  commodity,  confirming  the  Kelsey  transformative 
description  of  New  Zealand  from  ‘citizens’  to  ‘consumers’.  One  of  the  outcomes  of  the 
transformation of education was  in  the area of staff  job  losses. Extranews  reported  that at 
Canterbury  University  alone,  just  under  250  staff  had  to  reapply  after  their  jobs  were 
disestablished (2000). This report was in line with the Kelsey (1995) findings of the structural 
adjustment  experiment  which  resulted  in  wide  scale  job  losses  in  New  Zealand. 
Furthermore,  the  escalation  of  learner  debt,  became  an  important  barometer  of  how 
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such  a  transformation  holds  for  education,  education  scholars  and  the  tertiary  education 
system.  To  understand  a  marketable  commodity,  Moffat  (2009)  provides  insight  and 
explains it as a good which  is uniform in quality, having an  identical  look and that can be 





that,  rather  than  being  neutral,  education was  ‘shaped  by  the politics  and  aspirations’  of 
those who control it (p. 33). Lee and Lee (1992, 1999) place the responsibility of continually 
choosing what is measurable over what ought to be educational firmly on the policy makers. 
By quoting  the works of  several  scholars  (Freire,  1972; Higginbothan,  1976; O’Hear,  1981; 
Peters,  1973 & White  1990) Webster  (2004)  further  clarifies  the  clear  connection  between 
culture and education. Peters and Marshall  (2004)  concur with Davis and Webster  that  in 
New Zealand, education was ‘undeniably caught up in and a part of culture’.  
   




and educators had very  little or no  input  in any of  the  reforms. More  recently,  the use of 
technology  in  education  led  to  the  subtle  introduction  of  the  term  electronic  learning  (e‐
learning), in place of education, and gained momentum (Andrews & Haythornthwaite, 2007; 
Fancy,  2004;  Mersham,  2009).  In  their  editorial  on  conference  paper  reviews, 






is  a  lifelong  process)  and  is  the  formalized  institutional  part  of  learning  (King,  Young, 












Schein,  2004;  Waldrip  &  Fisher,  1997,  2002,  2007),  technology,  from  the  dot.com  bubble 
(Brown,  2002)  to  the management  of  technology  (Davis,  2000;  Easton,  1999;  Engelbrecht, 





intercompany  collaboration  as  vital  components  of  constant,  forced  change.  Friedman 
further  claims  that  billions  of  people  all  over  the  world  now  have  an  opportunity  to 
participate and converse with each other, with little or no regard for the digital divide that 
exists.  Romaniello  (2005)  acknowledges  the  Friedman  understanding  of  technology  and 















polarization  in place, Prensky advocates strongly  for  the  removal of any  term  referring  to 
education, and replacing it with edutainment, which uses video games, including ‘shoot to kill 
games to educate learners. Prensky then describes how the differences between teachers and 
learners  are  ‘unbridgeable,  and  blames  the  demise  of  education  in  the  USA  on  this 
‘unbridgeable divide’. Prensky and others’ preoccupation with  technology, and using  it as a 
complete replacement for educators, however, is not new. In the 1930s, the Technocracy social 
movement  headed  by  Howard  Scott,  replaced  politicians  with  scientists  and  engineers 
(Smith 2011), as  they believed,  like Prensky,  that  technology can cure anything. Soon after 




Prensky  (2001a,  2001b)  uses  the  concept  of  change  and  constant  change  to  describe 
technology and to usher in the polarization model with TI on one side and technology TN on 
the other. The main difference between TN and TI, according to Prensky, is the age between 
learners  and  teachers.  Prensky  blames  the  differences  between  TN  and  TI  alone  for  the 
demise of education  in  the USA. The TN  is described as a generation with different neuro 
pathways  wanting  information  fast  and  thriving  on  instant  gratification  and  rewards; 
enjoying  video  games  rather  than  doing  any  work  (Prensky  2001a,  2001b,  2010).  The 
concepts  of  ‘can’t  go  back’  for  TN  and  the  ‘unbridgeable  divide’  between  TN  and  TI  is 
introduced. In addition to the polarization model, Prensky ushers in the term ‘edutainment’ 
to replace  teachers, as an  introduction  to  the video games,  including  ‘shoot  to kill’ games, 
developed by Prensky to serve TN. 
 
As  a  strong  supporter of  the Prensky TI/TN polarization model, Feeney  (2005)  joined  the 
debate,  added  more  categories  to  the  Prensky  model  and  placed  a  simplistic  yes/no 
questionnaire on the web to help internet users identify a category of best  fit. Prensky and 
Feeney present the differences between TI and TN as critical, with an urgent change needed 











and  learn  somewhat differently  than older generations, we may be doing  them  a 
disservice  to  de‐emphasize  ʺlegacyʺ  content  such  as  reading, writing,  and  logical 




found. Digital  immigrants  and natives alike  are bombarded with vast volumes of 






I  thought  I had  read  almost  everything  that had  been written on  this  issue  but  I 
wasn’t  familiar with  the  author  that Gardner  and Aleksejuniene  cited  to  support 
their claim: Lippincott….What I found was more of the same. No original research 





Clearly  the  theory, premise of arguments and  claims made by Prensky and  supporters of 
Prensky,  purporting  ‘urgency’  and  ‘educational  reform’  needs  a more  human,  impartial, 
unbiased approach underpinned by independent research (Bennett, Maton, & Kervin, 2008). 
Such research on TI/TN conducted by Hargittal (2010) and Margaryan and Littlejohn (2008) 
concluded  that  age  is  not  a  determining  factor.  Three  universities  in Australia  subjected 
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3. There  are  a  number  of  variables,  other  than  age,  that  predict  learners’ 
technology experience (p. 10). 
 
Although  current  proponents  of  technology  want  educators  and  decision  makers  in 
education  to believe  technology  is new, history  tells a very different  story. Archaeologists 








The  industrial  revolution,  after  the  First  World  War,  used  technology  to  transform  the 
world.  The Wright  brothers  used  technology  to  develop  and  fly  the  first  known  human 









and  many  researchers.  This  section  explores  the  demise  of  the  classroom  in  the  USA, 






Prensky  (2001a,  2001b)  outrightly  blames  technology  polarization  between  teacher  and 
learner  for  the  demise  of  the  classroom  environment  in  the  USA.  Innumerable  research 




of  BIAG  on  the  education  system.  Dorman,  Fisher  and  Waldrip  (2006)  confirms 
Weinberger’s viewpoint and stress how, during the BIAG interference process, teachers have 





Despite  this demise of  the  education  and  the  classroom  learning  environment due  to  the 
interference of BIAG in the USA, distressingly, according to Dorman et al., ‘a similar trend is 










control  of  education  and  the  classroom  learning  environment.  The  BIAG  have  certainly 
realised  the critical nature and  importance of the classroom  learning environment, and  the 
importance  of  exercising  full  control  over  this  key  environment  of  education.  No  other 
document  spells  out  the  input  of  BIAG  in  New  Zealand  better  than  the  ICT  Strategic 
Framework  for  Education  (Ministry  of  Education,  2006).  This  nine  page  ICT  strategic 
framework sways  the educational sector  towards BIAG and  is a powerful document, as  it 
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covers  the  ‘government  goals’  for  education  and  the  ‘education  priorities’  from  early 
childhood all the way through to tertiary education.  
 
According  to  this document,  the vision of  this  strategic  framework  is “to  improve  learner 
achievement in an innovative education sector, fully connected and supported by the smart 
use  of  ICT”  (p.  2).  The  size  of  investment  in,  the  purpose  and  alignment  of  and  the 
instruction  to  educational  organizations  and  government  agencies  regarding  the  ICT 
strategic framework is clearly spelt out: 
 
Expenditure  in  ICT across early  childhood,  schooling,  tertiary  institutions, 
educational organizations and government educational agencies represents 
a significant investment to the education sector as a whole….The purpose of 
ICT  Strategic  Framework  for  Education  is  to  provide  the  mechanism  to 
guide and co‐ordinate  ICT  investment  towards  the government’s vision of 
improved  educational  outcomes….The  framework  is  aligned  with,  and 
supports, the government’s E – government and National Digital Strategies 
and  provides  the  foundation  for  effective  (e)learning  practices  to  be 
integrated  into  New  Zealand  educational  practice…..  Education 
organizations  and  government  agencies  need  to  work  in  partnership  if 
together  we  are  to  deliver  improved  education  outcomes,  Effective  and 




‘effective  and  integrated  use’  of  ICT  and  its  impact  intended  for  the  education  sector.  On 
visiting the local hospital of Rotorua, a relatively small town in New Zealand, the researcher 
noticed  the high military style  technology driven  security  that was now,  for  the  first  time 
ever, in place at this small town hospital: most of the hospital reception staff were changed 
to security personnel; the high technology was immediately visible once one stepped inside 
the  hospital;  the  hospital would  go  into  automatic  ‘lock  down mode’  outside  of  visiting 









of  a multibillion New  Zealand  company,  Richina, with  a  head  office  in Auckland, New 
Zealand, won the contract (nzherald.co.nz, 10 November 2009).  
 
On  its website, Richina describes  itself as  ‘Linking China with  the World’  (richina.com) –  in 
relation  to  the  Rotorua  hospital  redevelopment  project,  there  was  no  reference  to  high 
technology military style security on  its website, nor on  the website of Mainzeal. Mainzeal 
had a reference of the redevelopment of Rotorua hospital and a picture of it on their website. 





made  in  the  newspaper  article  was  with  regards  to  the  technical  challenges  and  safety 
requirements in relation to working in a geothermal area. In addition, on visiting the central 
kitchen  facilities  to return some hospital dishes,  the kitchen staff  informed  the author  that 
only dishes are now washed in these well‐equipped, large kitchens at the hospital. All meals 
of patients were prepared  in Wellington,  the capital of New Zealand, and were  flown  into 
Rotorua and  the different  state hospitals around  the  country  every day. This  finding was 
confirmed by  the nurses  in charge of  the ward and  the head security. That BIAG played a 
significant  role  in  the  military  style  high  technology  security  and  that  ‘sector  wide 
collaboration’ and ‘effective integration’ of ICT was being followed, including the cooking of 
food  in  the capital of NZ and  then air  freighted  to  the different hospitals, was abundantly 
clear in the health sector. Based on the above research, one can safely assume that the ‘sector 






















and Kaumatua  (Maori  elder). Given  the number of  staff  at  libraries, heritage  institutions, 
web services and Kaumatua, one can safely assume that the ‘educator’ now has a main focus 
other  than  focussing  on  the  learner,  in  the  same way,  for  example  that  the Kaumatua  is 






Figure 13 ICT Strategic Framework  2006-7 (MoE, 2006, p. 7). 
 
Furthermore,  resources  like  library,  heritage  institutes  web  services  and  Kaumatua, 
throughout  history,  have  been  situated  outside  the  classroom  learning  environment.  A 
teacher, who historically has always been situated  inside  the  important classroom  learning 
environment,  is  now  relegated  to  the  same  resources  that  were  always  outside  the 
aforementioned environment. Throughout the ICT Strategic Framework document, there is 
no  explanation  of  ‘Quality  Assured’  which  is  placed  in  the  centre  with  the  ‘learners’. 
Kelsey’s explanation of New Zealand as ‘life in a test tube’ (1999) may now have been rolled 
out  to  fully  encompass  the  education  sector,  as  this  ICT Strategic Framework   model has 
never been tested other than a ‘live’ rollout to the tertiary education system in New Zealand.  
 
The  learner’s achievement, according  to  the  ICT Strategic Framework vision,  is dependent 
on  being  ‘fully  connected  and  supported  by  the  smart  use  of  ICT’  (p.  2).  The  learner  is 










when  making  decisions  about  the  content,  structure,  teaching  methods,  learner 
activities and support provision associated with any learning activity’ (p. 7). 
 
There  is nothing  in  this definition  that  includes or connects  the  learner,  teacher and other 





Furthermore,  the  term  e‐Learning was  popularised. During  the  same  time,  various  paid 
reports were commissioned by the MOE including the one on e‐learning.  
 
The  ICT  Strategic  Framework  does  specifically  mention  every  system  involved  in  the 
education  of  the  learner,  yet  fails  to  include  the  teacher  and  the  other  learners  in  the 
classroom  learning  environment.  Given  where  the  teacher  and  other  learners  have  been 
relegated  to, and given  the historical background of changes made  the education sector  in 
Australia  (Barrie,  1992; de Lacey,  1992)  and NZ  (Hill & Oliver,  2008; Hill & Oliver,  2008; 
Kelsey 1999; Lee & Lee, 1992, 1999), one can safely assume that teachers had minimal, if any 









the  classroom  learning  environment,  but  regrettably,  subtly  introduced  (e)  learning  and 
removed the word ‘education’. The Ministry of Education (MOE) provided a research grant 
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to  the  Victoria  University.  This  research  grant was  paid  from  a  purposely  established 





Capability:  Informing  and  Guiding  e‐Learning  Architectural  Change  and  Development 
(educationcounts.govt.nz).  
 

















In  the  area  of Technology  Immigrants, Technology Natives  and  Information Technology, 
there  are numerous documented  studies  investigating  the difference between Technology 
Immigrants and Technology Natives  (Frand, 2000; Howe & Strauss, 2000; Levin & Arafeh, 
2002; Oblinger & Oblinger, 2005; Palfrey & Gasser, 2008; Perry, 1996; Prensky, 2001a, 2001b; 
Tapscott,  1999);  technology  as  a  ‘teaching method’  (Prensky,  2005);  relationship  between 
Information Technology advances and learning styles (Dede, 2005); freedom of information 
and  information  access  (Lor  &  Britz,  2005;  Kim  &  Rissel,  2008;  Badge  et  al.,  2008); 
assessments (Ng’ambi, 2008; Pimental & Omar, 2008; Sainsbury & Walker, 2008); the use of 
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social  psychology  to  motivate  online  learners  (Beenen  et.  al;  2004);  developing  of  self–
efficacy scales (Cassidy & Eachus, 2002); gender and ethical differences (Byers, 2008; Eccles, 
2005);  gender  and  culture  of  computing  in  applied  IT  education  ( Herring,  et.  al;  2006); 





make  claims  about  the  change  in  neuropath ways  of  the  brain  (Prensky,  2001)  polarizes 
people  (Frand,  2000; Howe &  Strauss,  2000;  Levin & Arafeh,  2002; Oblinger & Oblinger, 
2005; Palfrey & Gasser, 2008; Perry, 1996; Prensky, 2001a, 2001b; Tapscott, 1999), and aims to 
establish  technology  as  the  vocal  point  around  which  education  evolves  (Dede,  2005; 
Prensky, 2001a, 2001b; Prensky, 2005). The main purpose of these studies is to force teaching 
staff  to  conform  to  the  proponents  of  technologies  and  follow  like  ‘herds’  (Hajji,  2003; 
Kelsey, 1999), all  stemming directly  from Prensky’s doubtful  claims of major generational 
differences between TI/TN (2001a, 2001b).   
 
Generation  is not  the  issue, and Bullen, Morgan and Qayyam  (2010)  confirm  this with an 
empirical study at a post‐secondary institution in Canada which found that there are more 
similarities  and  fewer differences between  technology natives  and  immigrants. Moreover, 
that the attack made on technology immigrants is poorly evidenced and without substance. 
Furthermore,  McKenzie  (2007)  wrote  against  the  technology  native  and  immigrant 




Von Fange,  1984),  the never  repeated Giza Pyramid  (Ryan  2002; Smyth  1877),  impressive 





Furthermore,  the  fascinating  human  computer  (referring  to  human  beings)  that  is 
unparalleled  (Safarti,  2003 & Gitt,  2007)  is  very  advanced  and  intelligent,  irrespective  of 
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which  generation  they  are  born  into.  History  provides  numerous  other  examples  of 
technological  wonders  that  today’s  technology  will  be  unable  to  compete  with,  which 
debunks the polarization model of Prensky and others in its entirety. Finally, Brown (1995) 




must  ask,  does  it  serve  our  human  purposes?  ‐  a  question  that  causes  us  to 
reconsider  what  these  purposes  are.  Technologies  in  every  generation,  present 
opportunities to reflect on our values and direction (p. 19). 
 
The  importance  of  the  classroom  environment  as  the  heartbeat  of  education,  rather  than 
polarization between TI/TN and technology, is confirmed by the interests of BIAG and many 





Researchers  such  as  Dorman,  Fisher,  and  Waldrip  (2006),  constructed  measuring 
instruments recently to provide an analysis of the  integration of five aspects of the What Is 
Happening in the Classroom (WIHIC) and Students’ Perception of Assessment Questionnaire Scales 


















Examples of measuring  instruments based on  the Moos  three dimensional model  include  the 
Learning  Environment  Questionnaire  (LEI),  the  Classroom  Environment  Scale  (CES),  My 
Classroom Inventory (MCI), Science Laboratory Environment Inventory (SLEI), and Constructivist 




major  breakthrough  in  the  connection  of  culture  and  the  classroom  environment  by 
developing and validating the Cultural Learning Environment Questionnaire (CLEQ) to include 
the  study  of  culture  in  an  educational  setting. The  study  of  3,031  science  learners  in  135 
classes  at  45  Australian  secondary  schools  showed  clear  associations  between  culturally 
sensitive  factors  in  their  learning  environment  and  the  learners’  attitude  and  enquiry 
towards science. The study suggested  that  ‘it  is possible  that  the more diverse classrooms’ 
the  more  the  ‘need  for  teaching  approaches  to  be  varied  and  individualized  to  meet 







Related  Attitudes  (TOSRA).  The  study  found  that  teachers  from  different  cultural 
backgrounds had an impact on the classroom environment in line with the Australian study, 
further  confirming  the  impact  of  culture  in  creating  a  productive  environment  in  the 
classroom.  
 
Furthermore, Waldrip and Fisher  (2002)  studied a group of 493  science  learners using  the 
Questionnaire on Teacher Interaction (QTI) developed by Wubbels and Levy (1993) to describe 




and  Fraser  (2003)  developed  and  validated  the  Technology‐Rich‐Outcomes‐Focused  Learning 
Environment  Inventory  (TROFLEI). The  findings  indicated  the validity and  reliability of  the 




survey  2,176  primary  school  science  learners  in  classrooms  in  Western  Australia  and 
Queensland.  The  results  were  interpreted  by  using  simple  and  multiple  regressions. 
Importantly, some of the outcomes of this study showed: 
 
Associations between  learnersʹ  culturally  sensitive  learning environment and  their 
attitudes  and  learner  understanding  of  science  concepts  were  found.  Regression 
analysis  suggested  that more  positive  learner  attitudes  are  associated with  more 




The  differences  between  locations  of  schools  (whether  rural  or  metropolitan)  was 
highlighted, as well as the impact of culture of both learners in the educational environment. 
Importantly, this study was in line with the findings of the Waldrip and Fisher (1997) study 






Van  Petegem  and Donche  conveyed  the  limitations  of  using  these  questionnaires  in  the 
following way: 
 
Conducting  surveys  look  for patterns  of  learning  and  teaching  has  the  benefit  of 




of  learners,  learner  teachers  and  teacher  educators  also  indicate  how  they  really 
think or act  in practice. The other  limitation which has an effect on these results  is 
the scope of questioning in the selected questionnaires (p. 118). 
 






Fredricks, Blumenfeld and Paris  (2004) highlights  the  increasing attention given  to engage 
learners  in order  to address academic achievement and  lack of motivation  issues. Kearsley 
and Shneiderman  focus on  the  importance of engagement  theory,  to motivate and engage 





 The  real–life experience  include a  trip  to a manufacturing plant, highly  reliant on 
technology 
 The case studies  for  the projects were real companies. One of  the students, during 
overseas travel, was able to skype into the classroom from in front of the company 
and related her experiences with the company. 
Fredricks et al  (2004)  recognises  the multidimensional view of engagement, and discusses 
three  types  of  engagement;  behavioural,  cognitive  and  emotional  engagement.  There  is, 
however,  significant  overlapping  of  the  three  types  of  engagement.  Fredericks  et  al 
summarizes learner engagement: 
 
 Engagement  is  associated  with  positive  academic  outcomes,  including 
achievement and 





Kearsley  and  Shneiderman  (1999)  confirm  that  there  is  a  positive  relationship  between 
engagement  in  class  and  the  achievement of  learners.  In motivating  and  engaging young 
learners, it is most critical that both the teacher and the learner need to be actively involved, 
both  inside  and  outside  the  classroom  (Kamil,  Borman, Dole, Kral,  Salinger &  Torgesen, 
2008).  Additionally,  Jones  (2006),  in  researching  motivation  and  engagement  of  young 
learners,  found  that  ‘student  engagement  in  learning  is  connected  to  having  strong 
relationships between teacher and students’ (p. 10). 
 
Annen, Kramer and Bellwald  (2005)  completed an  explorative  study on motivation  in  the 
military  academy  in Zurich  using  data  collected  between  September  2003  and  June  2005 
from  132  participants.  These  authors  highlight  the  difficulty  in  measuring  levels  of 
motivation. An examination of three instruments of motivation, including the assessment of 
achievement motivation by trained assessors, was used. For achievement motivation    
  the  assessors  make  their  evaluation  on  the  basis  of  clearly  defined  behavioural 






For  this  thesis, an adaptation of  the Annen, Kramer and Bellwald motivational theory was 
used (See Appendix 5), focussing on behavioural characteristics which includes ‘willingness 






learner and  teacher has been emphasised and  confirmed. Technology  through history has 
been  examined,  and  the  one‐sided  change  of  the  economy  in  NZ  and  now  the 
transformation or redefining of education into nothing more than a marketable commodity 
has been explored. The connection between the redefining of education, the impact of BIAG, 
the history of  the changing education  landscape of both Australia and NZ and  the 2006‐7 




including  the  fads  that come and go, although  it presents a continual challenge,  is a none‐
issue. Identifying the different tools available to motivate and engage  learners,  irrespective 




This  research  is unique  in  that  it addresses  the polarization models  introduced by  interest 




















active  learning  approaches  with  a  combination  of  monitoring  and  interrogation  of  data 
collection methods. This combination of empirical and pragmatic study uses as a base,  the 







For  the purpose of  this research,  learners doing a course on Supply Chain Management  in 















Technology  to  Change  Behaviour,  Motivate  and  Engage  Tertiary  Learners  to  Improve 
Learning’.  
 
Three major  events  spurred  the  conducting  of  this  empirical  study:  first,  the  technology 
polarization  between  technology  immigrants  (TI)  and  technology  natives  (TN)  from  the 
debate  sparked  by  Prensky  and  pursued  by  Feeney,  Ananthanarayanan,  Oblinger  and 
Oblinger,  and  others;  secondly,  the  availability  and  access  to  the  classroom  environment 






During  the  same  period,  tertiary  institutions  around  NZ  were  offering  inducements  to 
encourage  school  leavers  to  study  at particular  institutions. One  such  inducement,  at  the 
institution where  the  researcher worked, was  free  fees. With  varying  interests  in  further 
education, many school  leavers registered and commenced  tertiary study, with a  resultant 
lower  average  age  of  learners  at  the  institution  where  this  study  was  done.  Colleagues 
highlighted the lack of motivation and general disinterest of the learner population that now 
entered  tertiary  study.  The minimal  fulltime  teaching  staff,  left  in  the  tertiary  sector,  the 
addition of, and ushering  in of  the  information  communication  technology  (ICT) Strategic 




In  this  research  it  is  assumed  that,  if  learners  and  teachers  are  polarized,  the  learners’ 








in  bridging  the  gap  between  Technology  Immigrants  and  Technology  Natives,  placing 
technology  around  the  learner.  The  study  described  in  this  thesis  is  different  because  a 
connection is made between the cultural background of the learner and teacher, and then the 
class culture  is connected  to organisational culture. Technology  is utilised as a  tool  for  the 
exclusive purpose of engaging tertiary learners in study. Practically, it demonstrates that by 








2. Is  there  a difference  in  the way Technology Natives  and Technology  Immigrants 
impact on classroom culture (higher learning) and organisational culture? 
3. How  can  the differences  be  incorporated  to  ensure  successful use  of  Information 













This empirical study  is based on  induction as a discovery  learning and  teaching approach, 
with a combination of monitoring and interrogation methods used for data collection. This 
section,  to  some  extent,  follows  the  research  design  model  described  by  Cooper  and 
Schindler  (2001).  The  sampling  design,  timeframe,  environment,  and  data  collection  are 
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method  that  conforms  to  certain  criteria  (Cooper  &  Schindler,  2001).  By  choosing  this 
sampling method,  the  researcher  judges  ‘who can provide  the best  information  to achieve 
the objectives of the study’ (Kumar, 2005, p. 179). For the in‐class observations, focus groups 
and  the  online  questionnaire,  a  particular  class  of  learners  was  chosen  based  on  the 
suitability of  the  subject,  the willingness of  the  respondents  to participate and  the ease of 
access. The Supply Chain Management  learners  formed  the  sample of  this  study. For  the 








Outcomes‐Focused  Learning  Environment  Inventory  (TROFLEI)  Aldridge,  &  Fraser,  2003). 















The  tertiary  education  sector  in  NZ  (2009  figures)  consisted  of  eight  universities,  24 
polytechnics  (Institutes of Technology)  and  three Whananga  (cater  for  education  from  an 





teaching  faculty working  in  the  tertiary sector at  the  time. As a result,  job  losses  (teaching 
faculty)  in  the sector became endemic.   The  ICT Strategic Framework was ushered  in with 
haste in 2006, placing the learner in the centre with ‘quality assured’ with no explanation what 
this ‘quality assured’ meant. This strategic framework encircled the learner with security, ID, 
open  standards  and  broadband,  while  the  term  ‘teacher’  was  changed  to  educator  and 
relegated  to  a  position  alongside  resources  such  as  libraries,  heritage  institutions,  web 
services  and  Kaumatua  (Maori  elder)  (MOE,  2006,  p.  7).  Together  with  this  strategic 
framework,  a  significant  investment  in  technology  was  made  and  technology  was  put 
forward  as  the  future  for  tertiary  education;  a  solution  for  the  staff  shortages  that  now 
existed  (which  could  have  been  intentionally  created,  based  on  the  structural  changes 
enforced). Various  bodies  received  funding  from  the TEC  to produce  research  reports  in 
support of the eLearning, as millions of dollars were deliberately and speedily diverted away 




substantial  job  losses.   The BIAG put  forward  the pre‐planned  technology as  the  future of 
tertiary education and as a solution  for  the carefully orchestrated staff shortages  that now 
existed. The diversion of $NZ millions from the classroom learning environment, pushing of 






personal  access.  A  large  number  of  companies  and  most  educational  institutions  have 
remote access for their staff and learners, which is extremely beneficial. Technology usage is 
very  high  in  households,  in  the  educational  sector  and  in  companies.  The  rural/farming 
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community, by 2009, did not have very good access  to  the  internet or LAN networks, and 
were thus lagging behind their town counterparts. For instance, a rural/farming community 
learners  or  employee  may  have  the  latest  available  technology  tools,  but  due  to  the 






primary  research  in  order  to  fill  the  identified  gap  in  research.  Quantitative  data  were 
collected to identify the main themes and focus areas. Once qualitative data were collected 
through observation,  field  trip,  face‐to‐face  interviews and  focus groups,  the main  themes 
were extracted. These main themes extracted were used to adapt the WIHIC, CLES, QTI and 




Table 2  









processes  used  to  collect  the  data.  The  behaviour  of  the  learners  in  the  supply  chain 












of  the Māori,  a  reference  group was  set  up.  This  reference  group  consisted  of  six  senior 
members  of  the  tribe,  including  academics  and  the  CEO  of  the  tribe.  The  group  was 
consulted before during and after the study.  
 
As some of  the group members were academics,  in addition  to ethical oversight, ensuring 
consultation  and  keeping  the  study  within  its  initially  agreed  bounds,  input  was  also 
provided  for  the  construction of  the  face‐to‐face  interviews and  the online questionnaires. 
Once the face‐to‐face interviews focus groups and online questionnaires were completed, the 
answers  were  provided  to  the  reference  group  to  ensure  that  the  study  was  conducted 
within the agreed boundaries.  
 











Observation  as  a method  of  data  collection  has  been  successfully  used  in  the  difference 
studies where human beings are involved, including patients in an intensive ward (Aitken, 
Marshall, Elliot, & McKinley, 2011) and a review of action observation was completed where 
the  brain  and  the motor neuron  system  and  theories were  involved  (Zentgraft, Munzert, 
Bischoff, & Newman‐Norlund, 2011). During the Aitken et al. study, expert nurses collected 
data in an intensive care environment using two methods, one being observation. According 
to Zentgraf et al.  ‘Action‐observation  informs us about the roles of  the other people  in our 
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environment  and  allows  us  to  make  predication  which will  guide  our  own  behavioural 
output’ (p. 327).  
 
For  this  study, participants’ observations were  carried out  in  class over  a period of  three 
years:  2007  to  2009.  Observation  started  at  the  first  practical  session  on  computers  and 
during  the use of a computer game developed  in  the 1960s, before  the case study and  the 
field  trip.  For  the  2009  group,  in  addition  to  in‐class  observation,  the  behaviour  of 
participants on the field trip and during focus groups was observed. In addition, during the 







Given  the  broader  themes  uncovered  in  the  interviews with  organizations  regarding  the 
impact of TI/TN and technology on organizational culture, the tertiary education landscape 
and  the waning  interest  of  learners  in  education,  the  field  trip was  included  as  one data 
collection method. The  field  trip  is  an  annual  excursion  arranged  for  learners during  the 
second half of the Supply Chain Management course. This field trip is to a forestry company 





For  the  purpose  of  this  study,  given  the  profile  of  the  learners,  and  the  observation 
completed during  the  first  few classroom sessions, a  few  impacting changes were made  to 
the field trip. First, the field trip was brought forward from the second half of the course to 
the  fourth week, of  the  course. Secondly, at our  request,  the  company obligingly  split  the 















was  invited  along,  after  arrangements  with  the  company  were  concluded  to  add  more 
learners to the field trip. The trip was finalized early to minimize disruption in the learners’ 
education plan  and with  the  good  lead‐time  to  organize  the  rest  of  their  studies  in  their 
private life. 
 
Once  learners  from  both  groups  showed  interest,  the  organization  was  contacted,  final 
names and numbers and health and safety briefings were exchanged. The trip took place on 
March  20,  2009  at  8.30  and  was  divided  into  two  distinct  parts.  The  first  part  was  a 
theoretical presentation of the company’s supply chain by the supply chain manager in the 
company offices. The  second part was a visit  to  the manufacturing plant,  to  see a  supply 
chain in action. A second bus was arranged to ensure that sufficient transport was available 
between the head office and the production plant. Photographs taken during the plant visit 






two  corporate  companies  to  establish  the main  threads  and  to  connect  the organizational 
culture to classroom culture. One of the criteria for selecting companies was the reliance on 
technology  in  the daily work  environment. During  the  first half of  2008,  contact with  the 








respective  employers. As  soon  as  the main  themes were  extracted,  the  interviews  at  the 
particular company were discontinued. While at the company, the observation method was 
employed  to  observe  the  overall  conduct  of  staff,  informal  groupings,  morning  tea 
groupings and the use of office and cafeteria/staff room space. Furthermore, the behaviour 
towards  technology  and  organizational  culture  was  observed  during  the  face‐to‐face 












The  first  focus group was held on  the  first day  in class,  the second group was held before 
and the third after the field trip. Two focus groups sessions were held in 2008 followed by 






























due  around  three weeks  into  the  course, well  before  the  field  trip.  This  assessment was 
divided  into  two parts:  the presentation of  the assignment, which was normally due on a 
Friday  morning;  the  second  was  written  work,  normally  due  on  the  Monday  after  the 
assignment due date, specifically designed so as  to allow  learners  to complete any editing 
before handing in their assignment.  
 
For  the 2007 participants,  the  case  study was  the Top Ten World Class  companies. For  this 
study, a video presentation was used. The video on the Top Ten World Class Companies was 
screened during class time and provided information on who the top ten companies of 2006 
were,  and  what  made  these  companies  successful.  By  replaying  the  video  at  any  time 




were  given  to  the  2008  group  to  analyse.  In  this  case  study,  Friedman  explains  how, 
according to him, the world has become flat, technology is increasing at an increasing space 
and we are unable to keep up with the changes. He discusses the ten flatteners one by one. 
In  addition,  he  explains  terminology  like  triple  convergence,  steroids  and  horizontal 





rescheduled  towards  the  end  of  the  semester,  just  days  before  the  final  assessment,  for 
reasons  explained  elsewhere  in  this  chapter. The 2009 group was provided with  the Zara 
Fashions  case  study  (Appendix  2). This  case  study provides  a practical demonstration  of 
SCM  concepts and how application of  these  concepts  set Zara Fashions apart  and helped 
increase profits and the number of stores while other fashion houses were either struggling 
to maintain profits or closing down stores.  
Before  the  case  study  commenced,  a  focus  group  was  held  and  the  field  trip,  class 












instructions have  been developed  by Michael Li  and David  Simchi–Levi  (2002). The  SCC 
game was  developed  by  Cecile Hoods  and Mathew  Skokandich  in  2009,  after  the  action 
observation session of 2007 and the focus group feedback from 2008 and 2009 revealed that; 
learners  were  demotivated;  and  became  disengaged  in  their  learning  when  they  were 
required to play the beer game simulation exercise.  
 
The  feedback  from  the  focus groups  led  to  the  redevelop  the beer game. Butler, Dephelps 







Focus  groups  were  scheduled  for  the  2008  class  to:  first,  seek  clarification  why  learner 
motivation  dropped  so  dramatically  during  the  beer  game  simulation  exercise;  secondly, 
creativity was  then  needed  from  the  learners  to  address  their  concerns;  and  thirdly,  the 
researcher had  a  limited  time  span  in which  to  address  the  issues  and  recommendations 
from the learners.  
 
Focus groups were thus  the  ideal research method to address  the  learners’ need regarding 
the  beer  game,  as  it  fulfilled  all  the  requirements.  Once  the  focus  group  sessions  were 
completed,  the  data were  analysed.  Thereafter,  an  email was  sent  to  the  developers  and 
administration  department  at Massachusetts  Institute  of  Technology  (MIT)  regarding  the 
intention  of  the  researcher  to  develop  a  new  simulation  based  on  learner  feedback. 





The  pedagogical  approach  used  in  this  thesis  is  a  combination  of  discovery  research 

















The  inductive  learning method  is a discovery  learning  approach. Table 3  summarizes  the 










How it starts  Specifics  e.g.,  observation  or  data 
to  interpret, case study to analyse, 
complex  problem  to  solve.  Starts 









Need  for  facts,  procedures,  etc 






As  learner  discovers/asks  for 
information,  learner  learns  and 
takes  responsibility  for  learning. 



























Constructivist  teaching  includes  collaboration  between  learners,  inside  and  outside  the 











among others.  Incognitive constructivism, which originated primarily  in  the work of 
Piaget, an individual’s reactions to experiences lead to (or fail to lead to) learning. In 
social  constructivism,  whose  principle  proponent  is  Vygotsky,  language  and 
interactions  with  others‐family,  peers,  teachers‐play  a  primary  role  in  the 
















the  2009  group,  learners  were  directed  to  a  website  and  guided  to  complete  a  visual, 










learners were  asked  to  first,  find  an  email  address  and  if possible,  a name on  a website. 
Secondly, send one email on behalf of the whole class to this particular person. Thirdly,  in 
the introduction of the email the learners were asked to clearly declare that they are supply 
chain  management  learners  and  to  name  the  university  that  they  were  studying  at  and 










problem  is  identified, a  solution  is  found,  if  successful,  the group of people moves  to  the 
next level (O’Brien, 2001). According to Somekh (1995) ‘action research methodology bridges 
the  divide  between  research  and  practice’  (p.  340).  Furthermore,  Somekh  views  action 
research methodology  from  a broad perspective  and highlights  three differences between 
other research approaches and action research: 
 
...the  first main difference between  action  research  and other  forms of  research  is 
that  it  is  carried out by people directly  concerned with  the  social  situation  that  is 
being researched…..The  investigation  takes place  in  the workplace and no effort  is 
made to ‘control’ the research context of design experiment.( p. 340‐341). 
 
…A second major difference  is  that  the  findings of action research are  fed directly 
into  practice  with  the  aim  of  bringing  about  change.  This  is  because,  unlike 
traditional research, the validity of action research does not depend upon measuring 












For  this research,  the participatory action  research approach was used. The main  thrust of 
this thesis is to use Information Technology to change behaviour and engage and motivate 




the  participants  and  there  was  no  ‘control  group’,  fulfilling  difference  number  one  as 
described by Somekh.  
 
During 2007,  the  teacher observed  that  the  learners were unmotivated  in  the Supply Chain 
Management  class  during  the  introduction  and  use  of  a  computer  simulation  game.  The 
teacher  noted  this  and  identified  a  solution  for  the  next  group  of  learners.  The  solution 
entailed  introducing  an  opportunity  for  the  learners  to  participate  in  a  focus  group 
discussion  regarding  the  use  of  computer  simulation  games  at  the  same  time  that  such 
computer  a  game  was  introduced.  Although  the  2008  learners  experienced  a  drop  in 
motivation  levels,  they  felt  that  they  could,  in  the  focus  group,  share  the  reasons  for  the 
decrease.  In  addition,  the  decrease  in motivation  lasted  for  a  shorter  period  of  time.  By 
feeding  the  findings of  2007 directly  into  the  classroom practice  in  2008  to bring  about  a 





multimedia projector and personal assistance to guide  the  learners; secondly, a short  focus 
group was convened in order to allow learners to bring their ‘out‐of‐classroom experiences 
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into  the  classroom.  Their  prior  knowledge  gained  outside  the  classroom  served  as  a 
foundation  to  build  future  class  sessions  on  and  connect  existing  knowledge  with  new 







learning.  The  continuous  improvement  nature  of  applying  the  action  research method  is 
illustrated by another example: at the start of the semester, in comparing the 2007 and 2008 
group  with  the  2009  group,  there  were  noticeable  differences.  In  using  Action  research 
approaches utilizing IT as one of the tools, by the time that the 2009 group worked on their 




constructivist  and  action  research  methodology  was  used.  The  extra  care  taken  as  the 





For  this  thesis, an adaptation of  the Annen, Kramer and Bellwald motivational theory was 
used (See Appendix 5), focussing on behavioural characteristics which includes ‘willingness 






















before  the  interview were answered. As  the  interviewees were easily  identifiable, after  the 





The observation protocols were based on  the  theories of Prince and Felder  (2006), Somekh 
(1995) action  research approach,  the O’Brien  (2001) spiral approach  to action  research and 
the motivational theories of Annen, Kramer and Bellwald (2005). The purpose of the action 
observations were  to  inform  the  researcher  of  the  role  of  the  learners, make  predictions 
about and then attempt to modify their behaviour, with the intention of moving to the next 
spiral, and then repeat the process so that a the spiral approach of O’Brein (2001) is fulfilled. 
The  action  observation  protocol  (Appendix  5)  states  the  duration  of  each  observation,  a 
before,  during  and  after  observation  phase.  Part  A  contains  the  Key  Indicators.  The  Key 
indicators were  used  to  develop  Part  B:  Likert  type  scales, which  include  the  scales  for 
measuring  motivation  levels  (based  on  the  motivational  theories  of  Annen,  Kramer  and 
Bellwald (2005). The results from one of the 2007 action observation sessions were used to to 






The  focus group questions  for  the  2008 group were  constructed based on  the decrease  in 
motivation  levels during  the observation  session of  the 2007 group while  they played  the 
beer game. The purpose of the 2008 focus group session was twofold: first, to allow learners to 
provide  an  avenue  to  channel  their  frustrations with  the  beer  game;  and  secondly,  to help 
increase  their motivation  levels by  the simultaneous  introduction of  the beer game and  the 
focus group. Hence, the protocol for the 2008 group was: their experience on the SCM course; 




was  to  confirm  their  prior  knowledge,  establish  an  avenue  for  group  learning  and  to 








group three was  to keep the field  trip  fresh  in the mind of the  learner,  to consolidate their 



















Once  the  face‐face  interviews were  completed,  the main  themes were  extracted using  the 
general  inductive  approach  (Thomas,  2005)  to  help  formulate  the  survey  questionnaires. 
Thereafter,  the  main  themes  were  included  in  the  results  in  Chapter  4.  Face‐to‐face 
interviews were conducted with twelve employees at two corporate companies. As soon as 
the  main  threads  were  established,  some  of  the  information  with  the  input  from  the 
reference  group  was  used  to  adapt  the  existing  WIHIC,  CLES,  QTI  and  TROFLEI 
questionnaires. The main threads and the rest of the information were set aside for analysis. 
For pretesting purposes,  four participants based on  age  and  technology use were  chosen. 
The questionnaire was refined and retested on four other participants adhering to the same 
criteria  for reliability purposes. After  the retest,  the questionnaires were refined and ready 
for distribution. 
 
The  survey questionnaires were posted  in  line Part B: At  the End of year 2008 and  in  the 
second  semester of 2009. The  completion dates  for  the 2009 group was end of  June, 2009. 







from  the WIHIC, CLES, QTI  and TROFLEI measuring  instruments. After  constructing  the 






For  some  of  the  focus  groups,  the  action  observation  results  were  included  during 
construction of the protocol to verify what was observed. Furthermore, focus group two was 
used  to  guide  the  learners  towards  the  concept  of  seniority  based  on  the  Kearsley  and 
Shneiderman (1999) theory of engagement and motivation. 
 
3.8.   MEASURING  INSTRUMENTS  AND  NUMBER  OF 
PARTICIPANTS 
The number of participants per year and measuring  instrument and how many  times  the 
instrument was used is recorded in Table 4 A. 
 
Table 4 A      
Measuring instrument and number of participants per year 
 
Instrument  Year   How many  Number of 
participants 
Observations  2007   5  20 
  2008  5  18 
  2009  5  11 
  2009  1  10 
Focus Groups  2008  1 (two sessions)  9 per session 
  2009  2  11 












Realizing  that  in research environments such as  this, ethical dilemmas could crop up on a 
day‐to‐day basis (Morrison, 2006) and conscious of the fact that 50% of the population in the 
town  where  the  research  took  place  identified  as  Māori,  extensive  and  continuous 













Providing  all  the  decision  makers,  especially  the  reference  group,  with  the  required 
information,  allowed  them  to  make  informed  decisions.  Furthermore,  it  gave  them  the 







the  companies  involved.  The  companies  provided  approval  via  email.  One  of  the  main 
issues with the companies was the production time wasted as a result of the interviews and 
the health and safety concerns while  I was on site. These concerns were dealt with by  the 
employer  setting  specific  time  slots  and  having  access  to  the  interview  questionnaire. 




from  the employees. This consent  I obtained by  first providing  information posters  to  the 








The  main  concern  for  the  educational  institution  (my  employer)  was  the  safety  of  the 
learners,  specifically  as  this  study was  based  on  a  constructivist  learning  approach. As  a 
researcher,  I  needed  to  demonstrate  extra  sensitivity  and  care  and  had  to  assure  my 
employer that the  learners would not be adversely affected. The  information letters for the 
learners  were  handled  by  the  research  director  and  only  after  informed  consent  was 






observation  sessions.  Furthermore,  I  obtained  ethical  approval  from  my  employing 
institution.  
 
For  the online  learners,  the principle of  anonymity was  less  complex.  It was  agreed  that, 
after  the online  survey was developed,  the  research director would  send  the  learners  the 
link. The questionnaire would be completely anonymous and completing the questionnaire 










is  for  this  reason  that  the moderation by  the  reference group continued during  the period 
that  the  research was done. During  the  observation phase,  there was  no  intrusion  as  the 
learners were quietly observed. The focus groups were held on a Fridays at a time when the 
learners had no other  lectures  to attend. The  last  focus group  sessions  for  the 2009 group 
were held at a restaurant at a time when the learners usually frequented the restaurant. The 









Once  the data  collection has been  completed,  the  ethical  responsibilities of  the  researcher 




















Ethical  issues during  the write‐up  are  as  critical  as  ethical  issues during  and before data 
collection.  In particular,  I have  to ensure  that  I write what  the participants  intended when 





The  research  report  provided  for  this  thesis  contain  step  by  step  documentation  of  the 
objectives,  significance,  rationale, background and  limitations  to  this  study.  I outlined  the 
research process  followed,  including  the research approaches used. Furthermore, I defined 
the sample size, the different measuring instruments, and how it was used. This will enable 












The  research  design,  methodology  and  ethical  issues  related  to  this  study  have  been 
discussed in this chapter. The research design and methodology is summarized by the space 
ship  taking off  in Figure 14. The research  title was conceptualized  from  the ushering  in of 
technology as the answer to the orchestrated staff shortages which the tertiary sector in NZ 
was now experiencing; it forms the body of the space ship. A spaceship aptly describes how, 


















questions by detailing  the  results of  the classroom and companies’ action observation and 
the  results of  the  focus groups. Part of  the  focus group  results was used  to  redevelop  the 
1960s beer game. Visuals and a description of the comparison of the frames of the beer game 
and  the  redeveloped  game,  supply  chain  concepts  (SCC),  are  in  Appendix  7.  Chapter  5 
completes  the  answers  to  the  rest  of  the  research  questions  by  presenting  the  results 
obtained  from  the  face‐to‐face  interviews and  the survey questionnaires. Chapter 4 details 
the results of the classroom and companies’ action observation and of the focus groups. The 
SCC game, developed with  the help of  some of  the  focus group  results,  is documented  in 





introduction  included  their  experience  in  Supply Chain Management  (SCM). All  learners 






























were  provided  with  computer  access  during  class  time;  the  second  during  the  use  and 
















host  company  headquarters  and  manufacturing  plant.  In  addition  to  the  observation 
sessions above, during the focus groups, non‐ verbal interaction was observed. 
For the purpose of this longitudinal study, all learners were given full access to a computer 
and computer software,  internet and email during  lecturers and practical sessions. On  the 
first day of class, before approaching  the  subject matter,  learners were asked  to  introduce 
each other. The one hour  ten minute  class  session was  a mixture or  lecture  and practical 
work. Furthermore, learners could choose to work in groups of two or three during in‐class 




For all  the groups, an  initial  introductory session was held  to  familiarize  the  learners with 



















learners  were  observed  for  one  semester  per  year  and  the  observations  were  recorded. 
Before every task, learners would receive guidance on a multimedia projector. As this study 
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included  action  observation,  if  the  learners  needed  any  guidance,  the  guidance  was 
















at  the  computer on both  sides of  them. The older  learners on  the other hand were much 
slower  at navigating  the  internet; however,  the quality of  information obtained was very 
precise.   
 





















search  criteria  like:  “Do  I  use  lower  or  upper  case  when  I  type  in  the  search  criteria?” 
Furthermore, the lecturer observed very puzzled looks from 91% of this group, whispering 
to  each other, pulling up of  their  shoulders,  frowning. This group was  asked  some basic 







For  the 2007 and 2008 groups, some direction was needed before completing  the  task and 
both  groups  would  access  peer  help  first.  On  three  occasions,  however,  the  2008  group 
sought lecturer assistance first.  
 
Table 7   
















The  2007,  2008  and  2009 groups were  all  easily distracted  from  completing  set  tasks(  see 
Table 8). Although both the 2007 and 2008 group was easily distracted either on screen or by 
any  interruption,  they  would  first  complete  the  set  task  then  access  their  emails  or  the 








once  the  software  application  or  browser was  opened,  they  had  no  idea where  to  start. 
Furthermore, Where the 2007 and 2008 group accessed emails and surfed the internet after 
completion of  a  task,  the  2009 group, once distracted,  accessed  advertisements,  links  and 
pop‐ups without completing  the set  task. As  these distractions were very  time consuming 
and  caused  the 2009 group  to  lag behind on  the  first day,  the  learners were  immediately, 












2009  Easily  distracted.  Had  no  idea  where  to  start.  Started  with  Q  &  A.  After  some 
guidance,  tried  task,  yet  success  rate  to  locate  information  poor.  Access  any 
advertisement or popup before finishing set task 
96 




based  on  their  learning  style.  The  three  categories  were:  auditory  learner;  kinaesthetic 
learner; and visual learner. A fourth category: other, was added to include for learners who 
had more than one learning style. The results show that two respondents identified as both 






Figure 16  Various learning styles 
 
The instruction methods and in‐class strategies were adapted to suit the learning style of the 















Step‐by‐step  guidance  from  the  lecturer  resulted  in  the  learner  emailing  the  company 
directly. The  learner  loudly consulted  the  rest of  the class, while  typing  the email,  for  the 
email content. A word from one learner would contradict a sentence from another. The look 
on  their  faces and  the  throwing up of hands in the air expressed  the difficulty they had  in 
wording  a  simple  email. Once  the  email was  finally written with  considerable  assistance 
from the lecturer, the email was sent off. 
 
There  were  smiles  all  around  the  room  when  the  learner  received  almost  immediate 






The 2007 group preferred  to work  individually while  the 2008 group preferred  to work  in 
groups (see Table 9). On three occasions, however, when mature learners found the practical 
work  difficult,  they  spontaneously  joined  a  younger  learner  and,  shared  the  tasks  and 
swapped  functions. The  2009  group  could  not determine whether  or  not  they wanted  to 
work in groups or individually.  
 
Table 9   
Preferences for in-class group work 
Year  Preference for in‐class group work 
2007  Preferred  to work  individually. Thrice  the semester mature  learners simply  joined 
with  younger  learners  in  group.  Older  learner  read  instruction,  younger  learner 











Table 10  
Annual field trip changes 
For both 2007 and 2008,  the  field  trip was scheduled  towards  the end of  the semester,  just 











For  the  2009  group,  the  purpose  for  including  the  learner’s  initial  background  helped 
learners: 
 better  understand  the  new  concepts  and  make  the  connections  to  extend  their 
existing knowledge; and 
 connect their existing knowledge to the topic of the day and the concepts learnt early 





During  this  session,  as  part  of  the  course,  the  learners  played  the  beer  game,  a  game 
developed in the 1960s in the USA and computerised in 1999. The purpose of the game was 
to  introduce  learners  to  basic  SCM  terminology.  After  playing  the  game,  the  learners 












groups,  their motivation appeared  to drop  considerably during and after playing  the  beer 
game.  
 
The drop of motivation  levels was noted  for  the  2007 group. Learners were  asked  to put 
their views aside and play the beer game with additional guidance. When the 2008 beer game 







Table 11  














the  form of at  least half of  the group getting up after a minute or  two and asking  fellow 
learners unrelated questions,  followed by continuous opening and closing of emails when 
sitting down and staring  into space. One hundred percent of  the  learners  tried  to play  the 
game  for at  least  five mutes at a  time. During  that  time,  frustration showed on  their  faces. 
One learner quickly typed something into another learner’s browser; that learner typed it in 
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to  follow  the written  instructions on  the step‐by‐step guide. They  frowned,  tried  to  follow 
the instructions, and then asked questions of their fellow class mates across the table. When 
they  approached  the  lecturer,  almost  simultaneously  to  once  again  clarify  the  written 
instructions, all  learners were  taken step by step,  for a second  time,  through  the beer game 
with the use of an overhead multimedia projector, followed by individual assistance. Every 









The  simple  database,  for  a  business  of  their  choice,  was  developed  during  in‐class  and 
laboratory  time  as  a  practical  assessment  and  contributed  to  the  final  mark  for  SCM. 









the  development  of  the  database  in  class,  groups  were  permitted  to  ask  others  and  the 
lecturer for some assistance. The lecturer was always on hand, and willing to give assistance 
as  required.  Invited  assistance  was  given  as  and  when  required  by  groups.  Once  the 
development of  the simple database was complete,  the  learner accessed and completed an 
online assessment, which formed part of the simple database development. In addition, the 
learners  provide  the  lecturer with  a  copy  of  the developed  database,  company  brief  and 
supply  chain  employed. This  assessment  is marked  and  contributes  to  the  learner’s  final 





The 2007  learners used  the  instructions provided  for  the assessment  to develop  the simple 










2008  Learners  skilful  on  computer  automatically  grouped  with  learner  skilful  in 
management  and direction. Workload  shared  equally. Communication  almost  by 
default. Minimal assistance accessed. Completed in record time 
2009  On initial observation, appeared skilful. After accessing software, was unable to do 














Table 13  








the  error  is  there or where  it  comes  from. Even when  shown how  to  fix  error,  it 

















Table 14  
Year versus linkages made and behaviour when errors were made 
Year  Linkages made and behaviour displayed 
2007  Linkages  continuously discussed  in  group. Clarified  the  linkages  in  the  group,  if 
unable,  with  lecturer.  Once  linkages  were  made,  shared  information  with  other 
groups 
2008  Linkages appeared clear. Developed database while surfing internet 
2009  Initially  appeared  more  skilful  than  both  2007  &  2008  group  and  could  open 
software and create a new file. Unable to do anything further. Unable to understand 







































to  them,  the participants  could gather more  information on  each of  the  ten  companies  in 
order  to  prepare  for  assignment  presentation  and  complete  the  written  work.  Learners 
watched  the presentation  in  class  followed by a question and answer  session, before  they 





class  and  their  own  group  members.  While  moving  through  the  groups,  issues  were 
discussed and planned, either using pen and paper or using  the computer. On  inspection 












previously,  for  the 2009 group,  the case study was swapped with  the annual supply chain 
105 
field  trip  and  rescheduled  towards  the  end  of  the  semester,  just  days  before  the  final 
assessment.  
 




2008  Groups  remained  the  same.  Deliberated  in  class  on  how  to  use  technology  to 
illustrate  the  case  study.  Hand  gestures,  notes  passed  between  group  members, 
collaboration clear. The subgroup members with leadership and time management 
skills clarified some issues with lecturer 
2009  Case  study  rescheduled  till  after  field  trip.  Deliberated  in  class  and  outside. 
Understood  case  study well. Built  on prior  knowledge.  Few weeks prior  to  final 
examination. Minimal assistance sought from lecturer. 
 
For  the 2009 group, because of  the rescheduling of parts of  the course,  the case study was 
given  a  few  weeks  prior  to  the  final  assessment.  The  case  study  was  introduced  and  a 



















and returns  to  the  tertiary  institution by 12 noon. A presentation session  is usually held at 
the  company  head  office, with  the Head  of  the  organization  addressing  the  learners.   A 
question  and  answer  session  occurs  in  a  relaxed  environment,  while  the  learners  are 
enjoying refreshments. 
 
Table 16  










responses, significant changes were made  regarding  the  field  trip  (see Table 16). First,  the 
trip was brought  forward  to  the fourth week of  the semester. Secondly, a non‐degree class 
was  invited on  the  trip with  the SCM  learners. Thirdly,  the  tour  lasted  the whole day  in 
which  the company head office presentation was combined with an afternoon walk‐about 
tour  and  question  and  answer  session  at  the manufacturing  plant.  The  purpose  of  these 
significant  changes was  first,  to  engage  supply  chain  learners  and  provide  them  with  a 
practical example of a supply chain; secondly,  to expose  learners  to a manufacturing plant 
where technology is used effectively; thirdly, to motivate learners to share their knowledge 
with non‐degree  learners;  and  fourthly provide  a  sense of  seniority  and  responsibility by 





Table 17  
In-class Observations: Field trip 


































When  the  information  on  the  field  trip was  shared,  all  groups  responded  positively,  yet 
slightly  differently. Both  the  2007  and  2008  group  nodded  affirmatively. Where  the  2007 
group appeared  to be deep  in  thought  immediately after  the  information was  shared,  the 
2008 group was  smiling and nodding  their heads. When  the  lecturer questioned  the  2007 
group regarding the ‘deep in thought’ look, learners explained that they had some dilemma, 
as other class workshops were booked  for  the same day. After  this revelation,  the  learners 





immediately  and  there was  chatter  all  around  the  class  room. Almost  immediately  they 
expressed  feelings of elation. When asked whether  they knew what  the  field  trip entailed, 










This  observation  was  only  included  for  the  2009  group  to  ascertain  the  effect  of  the 





notes  taken by  the undergraduate class while enjoying some of  the  treats provided by  the 




Table 18  

























During  the  face‐to‐face  interviews  at  the  two  companies,  the  researcher  observed  the 
environment,  interaction between  the  staff,  and general behaviour  at work. The  company 
names  have  been  omitted  and  replaced  with  Company  1  and  Company  2.  For  ease  of 
display,  the observations are  shown  in  two  tables; Table 19  (five  categories) and Table 20 
(four categories).  
 
Table 19  



















































Table 20  
































A  focus  group  is  an  exceptional  tool  under  the  following  conditions;  when  creativity  is 
sought  after,  when  clarification  is  necessary  for  problems  faced  and  when  ideas  and 
perceptions are required within a short timeframe (Butler, Dephelps & Howell, 1995; Nassar‐
McMillan  &  Borders,  2002;  Nielsen,  1999).  As  the  researcher  employed  a  constructivist 





learners who worked  together  in a group had a closer relationship, care was  taken  to split 
the  learners who worked  together  in  a  group,  as  far  as  practicable. The  2009  group was 
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participants  around  the  table. Group  one  consisted  of  five  females  and  four male, while 




As  the  tertiary  institution may be easily  identified, participants’ names have been omitted. 
They have simply been numbered  from participant one  to participant nine. The researcher 
was  the  moderator  and  a  senior  member  of  the  reference  group  was  the  co‐moderator. 
Before each focus group session, the participants were warmly welcomed.   The purpose of 
the  focus  group  was  explained  again  and  the  co‐  moderator  was  introduced.  The  co‐
moderator  opened  both  focus  group  sessions with  a  karakia,  the Māori word  for prayer. 
After the focus group sessions, the group members were thanked for their participation by 


















Participant one  felt she started off well. She made new friends, and enjoyed coming  to  the 
class.  I  would  regard  my  experience  as  positive,  participant  two  answered.  I  work  in  a 




the course, he was working at a manufacturing plant  in  the next  town, about 30 minutes’ 
drive. Participant five agreed with participant four, and added that nothing will deter me. In 
partnership with his father, he developed some new entertainment technology that could be 
set up easily  in any  town as a  fixture, or could be moved  from site  to site. He was  in  the 
process of presenting his business idea to a select group of investors. 
 
Participant  six  enjoyed  the  class,  as  she  was  a  single  parent  and  found  the  classroom 
environment very stimulating. She has no  television  in her home and creates a  stimulating 
environment for my children to learn and grow. 
 
I  really  like SCM and  the way  it  is  taught, was participant  seven’s  response. He works most 





















Thank  you  for  allowing us  input  into  improving  the  course, participant one  answered. What  a 
great way to motivate learners. Participant five nodded in agreement: I feel if you did not give me 
this  opportunity  to  provide  constructive  input,  I  may  have  lost  motivation  all  together.  All 




























Participant  four  felt extremely motivated, and believes  that something needs  to happen  to 
the beer game to keep the learners motivated. With my knowledge, I have a few ideas to contribute. 










instruction sheet and  interface of  the game makes  it  look ancient. We are  in  the modern  technology 
era, this is a tertiary education institution and the subject illustrates use of current technologies. 
 
Participant  four  viewed  supply  chain  from  a manufacturing point  of  view. We  have  trucks 
coming and going all the time, so draw a few trucks on the interface. That will make it visually more 
appealing, participant nine replied. When I commute here, I see pictures of the environment around 
me. Why  not  incorporate  pictures?  For  every  facility  in  the  game,  draw  a  picture.  I  create  an 
environment  for  my  children  at  home,  and  do  not  introduce  anything  bad.  Participant  eight 
expressed  that alcohol  is a bad  thing  to  introduce  into  the  classroom.  It  is  a poison  and  its 
introduction  into  the  class  via  a  game  was  a  bad  choice. Do  you  drink  alcohol,  she  asked  the 






When  participant  one  sees  the  icon  on  her desktop,  it  reminds  her  of drinking  parties.  I 
cannot believe you would give anybody a game  like  that, as she points  to  the moderator.  If you 














Participant  three  believes  as  long  as  the  supply  chain  concepts  are  taught,  the  interface 














When we  started  developing  our  technology, we went  to  the  extreme  and  incorporated  a  range  of 

















Participant  two  explained  how  he  greets  the  shoppers  in  the  supermarket with  a  friendly 
smile, cash up their goods, takes the money and never sees the shopper again. This, in his view, is 
what the tertiary institutions have become; a supermarket and that is a shame. Learners should be 
but  back  in  the  centre.  Participant  three  understands  and  recognizes  the  environment  that 
participants four, six and two outlined. When I think of it, it makes me sick on the stomach. We 
fill  in  feedback  forms  every  semester,  but  I  do  not  think  our  feedback  is  valued,  conditions  are 
becoming undesirable. If you can use our feedback regarding the game to bring positive changes to the 











the non‐verbal  responses. As  soon  as  the  time allocation  for a  statement  expired,  learners 
were guided  into  the next  statement. While  this  focus group was  in  session,  learners  that 
















Participant  four enjoys  the activities done  in class,  is very vocal and always contributes  to 








Participant  six  enjoys  the  full  integration of  technology  and  the  class  examples. He has  a 
special interest in SCM as he is taking Information Technology as a major. Participant eight 











participant  three  responded.  As  long  as  every  learner  does  their  part.  The  lecturer  is  always 
available for us. We have to do our part, participant five nods in agreement. 
 

















I  have  been  motivated  by  my  ability  to  share  my  knowledge  in  class,  even  if  it  is  just  basic, 
















Participant  two  stressed how  she  enjoys practical  class work. The  beer  game  is  one  of  those 
things  that  lecturers  include without  thinking about  the  learner.  Just  take  it out of  the  course. We 
already have  such a high abuse rate directly related  to alcohol, why would you  include a game  like 





the  direction  of  participant  four.  I  agree  with  you. Why  not  simply  change  the  beer  game, 
participant three interjected. Maybe you can use our comments to change the product, change the 
interface, but keep the concepts. Is that hard to do? The concepts are great, so you can keep that. The 
beer game  looks  ancient,  is  clumsy,  hard  to  learn,  and  I  struggled  to play  it. The  first  screen,  the 
results, graphs and even the reports, the whole lot I think. 
 
Participant  eight  was  very  frank.  Do  you  drink  alcohol,  he  asked  the  moderator,  who 
remembered his friend in the other focus group asking the same question. No, the moderator 










Make  it  appealing  to  the  eye.  Participant  eight  recalled  how  he  was  involved  in  the 
development of his friend’s game concept and how successful their product was (his friend 

































Maybe you  should  think how  long you want  learners  to be demotivated  in  class. Participant  two 
never wanted  to go home  to her children deflated, but she said she did, a  few  times  in  fact, 
during the course of the game.  
 
Participant seven  relayed  the discussion between her and her homestay parents about  the 
game. Like her, her homestay parents do not drink alcohol. Why on earth would a non – drinker 











The  moderator  looked  at  participant  six  first,  then  at  participant  seven  to  stimulate 
discussion.  Our  class  have  discussed  this  at  length.  Participant  six  thinks  that  classroom 
activities should be  included when budgeting, and the redevelopment of the game may be 
one of  the  important activities that should be budgeted  for. Participant one explained how 
his mother, a teacher too, goes to bed late, works long hours over weekend and sometimes 
holidays to ensure that she includes creative activities in class. She is, however, constrained by 
budgets  and  the  administration  of  the  institution,  as  everything  she now  does  in  the  classroom  is 
moderated  and  controlled  by  administration.  In  addition,  classrooms  are  now  scheduled  by 
administration and if mum develops anything, she has to cart it with her from classroom to classroom. 
Participant  four uses hand gestures  to  confirm her agreement. Before,  lecturers  could  choose 





same.  Institutions  say  that  they are  learner driven, but  learners do not  see  that. Participant  five 




considered  and  taken  on  board.  Participant  seven,  eight  and  nine  agreed. My  technology 
background  sustained  me  thus  far  and  learners  should  be  allowed  to  contribute  to  a  subject, 





. This section outlines the results of the three focus groups held during semester 1, 2009: 
 
1. The first day of class 
2. Before the field trip, one week into the semester 
3. After the field trip, three weeks into the semester 
 
Consent for the 2009 study was obtained after the learners registered for the SCM course. A focus 
group co-moderator was present during the second, third and fourth focus group. There was no co-
moderator present for focus group one. Focus group one had to be convened immediately after the 
first action observation session, thus a co-moderator could not be accessed within such a short period 
of time.  
 
The ethical approval for the research study allowed for additional focus groups if the benefits to the 
learners could be proven. Due to time constraints, the first focus group lasted only thirty minutes. The 
information gathered during focus group one was integrated throughout the semester to connect past 
experience with new learning. Furthermore, the results of the focus groups provided direction and 
motivation for the learners. Finally, the results were used as a strategy to engage learners in tertiary 
education throughout the semester. The daily activities listed in the protocol below remained the same 
throughout for all the 2009 focus groups.  
 
Focus Group One Protocol 
The focus group covered daily activities before you started the course, your experience with 





Eleven individuals participated in the focus group. Seven learners were on the free fees arrangement, 
two were on sports scholarship. The 24 year old and another learner were fee paying students.  
 
Daily activities before you started the course 
 
Participant one was a canoe slalom champion. She was working towards qualifying for the NZ 
Olympic squad in 2012. Most of her time was spent training either in NZ, Australia or further abroad. 
She was studying on a full scholarship. Furthermore, she lived more than an hour away from the 
campus. Her class attendance was therefore, at best, irregular. When in class, she connected well with 
her group members and was able to complete her group assignments on time. She communicated with 
her lecturer using email, Skype and personal face-to-face sessions. She attended some in-class 
practical sessions and focus group one. In her limited spare time, she enjoyed overseas shopping. Her 
favourite shop was Zara fashions. She owned a website and proudly showed it to the class. 
 
Participant two was a kayaker, on sports scholarship. While doing tertiary study, he was working for a 
supply chain manufacturer during his free time or during school break. He regularly attends class. 
 
Participant three was a seventeen year old, the youngest learner in the class. He worked at the 
supermarket after school. 
 
Participant four was a school leaver who won the final school year business competition. Together 
with participant five, he was accepted at a university away from home. Because of the free fees 
incentive offered by the institution, the university offer away from home was refused. Both were 
living with their parents and were good friends. Participant five was a school leaver who ‘seized’ an 
opportunity to earn an income by opening a short term business with participant four during his final 
year at high school.  
Participant six lived in a neighbouring town, specialising in forestry. She was working as a supervisor 
at a supermarket in her town. 
 
Participant seven was a keen golfer with limited work experience. 
 
Participant eight was on a partial sports scholarship. The rest of the funds were made up by the free 
fees arrangement. She competed locally and was always in class. Like participant two, sport, and not 
study, was her priority. 
 
Participant nine was twenty four years old, and spent a few years working overseas prior to 
commencing tertiary study. She was a full fee paying student. 
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Participant ten was a school leaver. After school he looked after his brothers and sisters, as his mother 
was a single parent doing shift work. 
 
Participant eleven was seventeen years old, slightly older than participant three. He was working as a 
cashier at one of the supermarkets.  
 
Your experience with technology and software applications 
 
Participant one owned a laptop, a mobile phone and a website. I use my laptop to answer emails and 
type my assignments and complete other documents. If I need anything on my website, I email it to a 
company so that they can update my website. I hardly access the internet, but I do access my website 
to see whether the updates are done. If I am unable to take photographs or am in an area where I 
cannot send emails, my website would not be updated for months. Even if I send the email, there are 
no guarantees that my website would be updated.  
 
I own my own laptop, phone and digital camera, participant two responded, and I can play a game or 
two on my phone. 
 
Participant five was eager to share his knowledge of technology. I own most gadgets like a mobile 
phone, MP3 player, camera and we have a computer at home. I can play one of the internet games 
very well. I use my mobile phone to send messages, call my friends and play a game or two. 
Participant three nearly jumped on the table. I do that, too. Let me see your phone. In turn, Participant 
three showed off his state of the art mobile phone with all its different widgets. How do you work 
those widgets? Participant five wanted to know. I have no clue, participant three responded. They are 
just there, I don’t even use it – ‘it’s cool’ though. I make and answer calls, send and receive text, and 
then I get all these prompts on my phone to purchase something, or introduce something new. He 
hands the phone to participant four who in turn shows it to participant five next to him. 
 
I access the internet, participant four commented, to check my email or ‘check out new stuff’ – they 
always let me know first, he chuckles. We have a computer and internet access at home – such good 
games on it. Plus Participant five showed me a really simple game to play. 
 
Both participant three and participant eleven have access the internet– they enjoyed following the 
links sent to their emails. And the popups, man, they are choice. 
 
Participant eleven remarked that, as a cashier, he accesses some sort of an internet when via the eftpos 




Participant six uses the internet at work, as part of a pre-installed programme, to complete some 
transactions. When I switch on the computer, the programme opens immediately. She schedules shifts 
on the programme, too. But it looks nothing like the information you asked us to search for, she 
giggles. Yes, I have seen that in our supermarket, participant eleven remarked, using his hands to 
illustrate the lines, writing and times on the shift roster. 
 
When I look at the computer or my mobile phone screen for too long, participant ten interjects, I get 
headaches. My younger brothers and sisters shares my phone and I sometimes let them play games on 
it. I like following all the headlines on the internet, have you ever done that before? he poses a 
question to his classmates. I just open my computer, and click on the headline across the screen. 
Participant four and five agrees, and think it is awesome. Participant five remarks: Just one click and 
the headlines are there. 
 
Participant nine needed more prompting to participate. She shyly and quietly stated that her boyfriend 
does some programming, and she often plays around with the little programmes that he develops for 
his assignments. I have a mobile phone with a camera, too.  
The participants were all eager to talk, were very energetic, bouncing up and down in their seats at 
times. They were very excited and often talked over each other, using their hands to draw attention. 
They talked very fast and a few times the moderator asked them to give another person a turn to 
speak. 
 
What would you like to achieve by the end of the semester 
 
I know that I can ‘nail it’, participant five indicated. “I dared participant four to join me in a business 
that we both knew nothing of, and we succeeded. But the business was a short term one, remember, 
participant four laughingly snapped back. We pulled it off in two weeks and we made a significant 
profit- from start to finish it lasted three weeks. This course is one semester long, and his laughter 
continued. 
 
I have to pass, participant one, two and eight responded almost in unison. If I fail, participant one 
admitted, I would lose my scholarship. If that happens, participant five bellowed, you can just go on 
the free fees system like us. You left school last year, didn’t you? Participant one nodded affirmatively. 
But the free fee deal is only for 1 year, participant one responded. 
 
Participant five stated that he and participant four would be in trouble with their parents if they did not 




Participant two is torn about of what he wanted to achieve – he needed to improve his kayaking, yet 
wanted to build on his existing knowledge to pass this course. I think that my past experience in 
supply chaining well, I don’t know, will it help me, what do you think?. 
 
There was a slight pause before the rest of the learners answered.  
 
I am just thinking of today, the semester is still long, participant three replied with a huge grin on his 
face.  
 
Participant ten was contemplating what to say, when participant eleven jumped in ahead of him. I 
don’t even want to think about the end of the semester, he kidded. Maybe I should just take it step by 
step. I don’t what to get ahead of myself, he smiled. Participant ten slowly started to nod his head. I 
think you are right, the semester seems so ‘looong’, stretching the word ‘long.  
 
Participant six was thinking deeply while speaking. My grades need to be excellent. I want to take a 
subject during summer school at another university, and SCM is a pre requisite. 
 
Participant seven and nine had to be prompted again. Participant nine, as quietly spoken as before, 
was confident that, if I commit fully to this course, I will top the class by the end of the semester. The 
rest of the participants were wide eyed and started laughing. I am willing to do what it takes, 
participant nine continued after the interruption. Her sister was studying too, and they were both high 
achievers. If you can do it, I can do it too, participant five called out from across the table. Participant 
nine smiled quietly. Participant seven was as quietly spoken as participant nine. Yes, I think that I 
should be successful. I know that I have limited work experience, but I can learn.  
 
These responses were incorporated into the course. The lecturer made a mental note of the experiences 
in the class, wrote it down after the focus group session and used it to connect the newly introduced 
concepts with the existing knowledge of the learners.  
 
The last part of lecture one was used to step-by-step familiarise learners with internet searches, 
software applications and an initial connection between the software applications and the course was 
made. The next workshop and lecture session started with an affirmation of the learners’ existing 
knowledge and a connection was made with a few new concepts.  
 
Focus Group Two Protocol 
Focus group two covered their experience of field trips, how seniority made them feel, how they felt 
about junior learners on the same trip, what they would like to see on the field trip 
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4.5.2.2. Results  
  
Experience of previous field trips 
 
Participant four felt elated. He looked forward to field trips at high school. I remember the one to the 
ski fields, when participant five and I came down the side of the mountain so fast and knocked over 
another skier. Participant four smiled. He had great memories of the ski trip. The instructors, the fun 
and new skills he gained. 
Our trip was overseas; I guess you can call it a field trip, participant two reminisced. We met new 
people, the plane ride was fun as we all sat together at the back of the plane and received extra treats. 
I still remember how to build cupboards in record time, and put up a kitset home. It was hard at the 
beginning, but after repeating it over and over again when we rebuilt a dilapidated school, I can do it 
almost closed eye.  
 
Really, that must have been exciting, participant eight commented. My school trip was to the trout 
hatchery on the other side of the mountains. I have never seen so many trout in my life. And they were 
all swimming against the current in the stream. I went there too, participant three remarked. We 
covered three areas in one day; the trout hatchery, the bird park and the cold water springs. You 
should see how clear the water is when it comes out of the eye of the spring. It looks almost 
impossible, but the water from the eye forms a crystal clear river. I never realised how much water 
comes from one eye.  
 
I have been with my dad to his company, and that was interesting, participant eleven relates. It is a 
chocolate factory and the best part was the treat at the end. Yes, I have been to one of those too, 
participant ten interjected as he explained his experience to a prawn farm. They served some delicious 
prawns afterwards and gave us some drinks for the road.  
 
Have you been on any field trips the moderator nudged participant nine. Yes, I have. My sister and I 
have been into the cockpit of one of the Boeing and watched the pilots swing into action to start the 
plane, during my overseas trip, although one can’t really call it one. They allowed me to take over the 
controls for a while. After that experience, we went to see a flight simulator, where each of us had a 
turn at lift off. During my overseas experience I travelled extensively in France and Spain where I 
joined many excursions.  
 
How they felt about seniority  
 
I have been a prefect, so I am used to looking after the lower grades, participant three remarked. I 
have a baby face, so being the senior provides me with some sense of security. Participant five 
snapped that this was only his first year in tertiary. How can I feel like a senior? We have been seniors 
at our school, participant four reminded him. We directed the school plays and were in charge. It was 
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awesome; we could share our knowledge with the new actors. Participant five suddenly lit up. Yes, 
you are right – we were in control. It was good to see the younger ones accord us so much respect. 
His bout of laughter made the rest of the group laugh, too.  
 
We do that in kayaking all the time, participant two related. We teach new comers some of the skills 
we built up during the year. And it gives us a sense of achievement and responsibility when we do 
that, participant eight coolly mentioned. Participant seven felt that the responsibility part helped him 
make good choices. As a teenager, I need to make a lot of choices when I am away from my teachers 
or parents. By feeling responsible I know that I have others to consider.  
 
Participant ten enjoyed responsibility and was used to it. He has been taking care of his brothers and 
sisters after school until his mother came home.  
 
On my recent travels, I had to take responsibility. If I made the wrong choice, it could cost my life and 
that of my sister’s, participant nine answered quietly but confidently just before the whole group rests 
their eyes on her. She turns red in the face.  
 
In the role of a supervisor, participant six felt that she always needs to take the new employees 
knowledge into account and help them along. Participant eleven has to do that too, especially when 
training new cashiers. 
 
The participants appear happy, talkative and very interested in sharing their experiences.  
 
Taking a junior class on the same field trip 
 
The group was stunned for a while. The wide-eyed gaze was exchanged around the room. With a 
mixture of shock and surprise, participant three started off this session. What? I thought we were the 
juniors. We have only been here for a couple of weeks. I agree, participant five was the second out of 
the starting blocks. He recovered quickly. What if we give it a go – imagine first year tertiary learners 
being seniors? Everyone chuckled. 
 
Participant six believed that if the whole class pull together, they may be able to do it. We can ensure 
that the juniors could learn from this class. He uses hand gestures to illustrate his point. Participant 
four nodded in agreement, wide-eyed. We need to perhaps learn a few basics really quickly. Maybe 
we just pretend that we know more than the junior class, participant seven remarked. I mean; we 
could always appear senior, how would they know? We must at least have some extra knowledge, 
participant ten smiled. We have one more week to gain it. Do you think we can do it?  
 
Both participants two and eight have been in this position before. Participant eight shared how their 
year was barely starting, new team members would join their squad and expect participant two and 
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eight to show them the ropes. This is an exciting challenge, participant eight expanded. It is amazing 
how much you remember if you teach or show others how to do something. Participant two gives 
credit to this approach of joining seniors and juniors in an event for his success thus far. Participants 
nine and eleven nods in agreement. Participant nine has a sister who is two years younger, but her 
sister has mastered all the skills that participant nine has taught her. She pushed her younger sister and 
she backs off only when she sees that her sister has extended her limit to a point where she could go 
no further. 
The moderator had introduced a concept that the focus group did not expect. They went from total 
surprise to settling with the idea and looking forward to be the seniors on the field trip. 
 
What you would like to see on the trip 
 
I have seen a supply chain in action. I am very curious to see how other supply chains operate, 
participant two commented. Maybe there is a difference, he remarked as he pulled up his shoulders. 
Our supply chain at work is world class, I think. The operation runs so smoothly, there is minimal 
wastage, and stock levels always appear to be sufficient. I have never once seen the plant grind to a 
halt because of lack of stock.  
 
The rest of the participants were slightly surprised and caught off guard by the knowledge of 
participant two. I thought you knew just a little bit about supply chains, participant four managed once 
he gained his composure. When I realized that I could use my existing knowledge to build on, I 
realized that I know a bit more, participant two replied. 
 
Though she travelled extensively, participant nine has never worked in a supply chain environment 
before. She related how she asked her lecturer to help connect her knowledge and draw a mind map 
using free software. She then went home, drew the mind map on paper, and day by day connected her 
existing knowledge with the new knowledge. This continued over the past two weeks. Friends 
frequently asked her what she was busy with. Although they could not understand the logic behind 
what she was doing, they noticed how, day by day, how she could incorporate difficult terms into 
ordinary conversations. I am looking forward to see a supply chain in action, she said quietly and 
confidently, appearing to have lost some of that initial shyness. I memorized some of the terms, and 
have written others down in preparation for the trip. Maybe I can try that too, participant ten 
remarked. I am looking forward to see all the machines at work. I would be able to ask some questions 
and maybe even operate some machines, who knows? 
 
I wonder how the junior class will behave around us. This is our first field trip for the year and I am 
expecting to see that the juniors will be in awe and amazement. Participant seven vividly recalled and 
related a field trip during his final year at high school to a kiwi fruit plant, accompanied by a junior 
class, more than half the size bigger than his class. For every senior, there were at least seven to eight 
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juniors. He enjoyed being followed around and clarifying some aspects that the juniors did not 
understand. The rest of the group giggled for a while.  
 
I always look like a junior, participant three laughed. Maybe I should follow you around, he said 
jokingly. I think that I want to operate some of the technology, participant five stated, and shaking 
participant four lightly after he recovered from his laughing bout.  
 
Maybe they have a control room – I would like to see that, participant six said eagerly. At work she 
often spent a significant amount of time in the control room as part of her supervisory duties.  
 
I have never seen a supply chain before, participant eight added, clearly showing excitement on her 
face. This will be my first time. I do not know what to expect. 
 
Focus Group Three Protocol 
Focus group three covered their experience and new knowledge added as a result of the field trip, how 
did they feel with the juniors on the trip, How can they integrate their new knowledge into the 
classroom sessions. 
 
4.5.2.3. Results  
 
This focus group session was held after the field trip. 
 
Experience and new knowledge added as a result of the field trip 
 
Participant two said that some of the reasons why he performed certain functions at work were now 
much clearer. He verbalized the impact that the control room had on him, especially when he 
remembered that the servers were all set up at the head office, and that most of the control happened 
remotely. The presenter at the head office explained the way that the plant was controlled in depth, 
but it was hard to visualise. On the way back to the campus, he shared his excitement and amazement 
of how a plant that costs in excess of 20 million can be controlled remotely from the head office, with 
only a few staff at the actual plant! 
 
The non-degree learners often have ‘jaw dropping moments’ during the manufacturing plant tour, 
participant five added. The few non-degree learners in his tour party (tour party two of three) 
mentioned how most of the jobs they were currently educating themselves for, are being performed by 
technology at this particular plant. They said that they must now carefully reconsider their study 
direction after the field trip. 
 
Participant three was captivated by the small number of staff at the manufacturing plant. He recalled 
the head office visit and the large number of cars he saw in the car park. The manufacturing plant car 
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park had only four cars in it, he remarked. That was exactly what the non-degree learners alluded to, 
Participant five explained. 
 
The non-degree learners at the head office fascinated me, participant ten acknowledged. He explained 
how he, participant five and a few others amused themselves by looking at the notes that the non-
degree learners were taking. Every comma, every pause, even some jokes shared by the presenter were 
noted meticulously. They drew each other’s attention to the non- degree learners by using eye 
movements while pulsating with laughter. The lecturer noticed the laughter and looked around, but 
participant ten was confident at the time that only a few knew what the joke was.  
 
The many screens in the operator booth captivated participant six. At the supermarket where I work, 
they have a maximum of two screens. In the operator booth at the manufacturing plant, there were 
eight screens; two directly in front of the operator and three on each side. The operator allowed her to 
operate the plant under his direct supervision. I correctly identified the customer, the size that he 
ordered, loaded, aligned, cut and sent the log through to the shipment dock, ready for the customer to 
collect while the whole tour party was looking on, she recollected with excitement in her voice. 
 
Participant four was spellbound by the technology that controlled the driver contractors, loads, 
shipment and access. The explanation of the five different dockets at the head office grabbed his 
attention, but he could not visualize exactly how that would work in practice. The mobile scanners, 
electronic pens and seeing the data then transmitted onto the screens thrilled him. I am considering 
that perhaps, for my next business venture, I should try my hand at technology. Participant five 
giggled and nodded his head in agreement.  
 
While at the head office, participant eleven viewed the plant and the head office as two completely 
separate entities; the head office where all the decisions are made and the manufacturing plant where 
all the decisions are implemented. Two staff members accompanied the learners from the head office 
to the plant, about ½ hour away by public road. At the plant I had an “aha” moment when I realized 
that these two senior staff were the human connection between the head office and the plant. 
 
Participant eight had an understanding of technology as far as manufacturing of kayaks were 
concerned. I am often called to visit the producers to try out different kayaks and to recommend 
adjustments to improve the kayaks. The presentation at the head office and plant reminded me a bit of 
my experiences with the kayaks. However, the number of servers, how it was operated, the importance 
of having suitably qualified information technology (IT) staff on hand should any contingencies 
occur, and the firm relationship between the head office and the independent IT company that looked 
after the servers intrigued her.  
 
The IT company existed solely to serve the needs of the head office. If the head office wanted 
something done and the IT company did not have an immediate solution, a working group was formed 
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to provide the solutions. This process gave participant eight a fresh perspective and shifted my 
thinking; in my previous experiences, the decision makers in IT dictated what could and could not be 
done. Participant two felt that participant eight aptly described his experience.  
 
Participant nine made a list of questions to ask her tour guide, and ticked off the questions once it was 
answered. Participant ten nodded his head, as he was in the same tour party as participant nine. He 
commented that the non-degree learners indeed appreciated the question and answer sessions on the 
tour, as the tour guide practically illustrated the answers. The tour party was able to see, touch and 
experience the answers, and that, he believed, added significantly to the knowledge and enjoyment of 
that particular tour party. I felt the tour guide entertained us while we learnt.  
 
The concepts discussed in class now make a lot more sense to me, although I do have a lot more to 
learn, participant seven commented. With my limited work experience, it was quite a challenge for me 
to connect theory with practice. I guess when I look at the new concepts introduced by this subject I 
can now link it to the head office presentation and the operation at the manufacturing plant.  
 
Ad hoc issues raised during the focus group discussion 
 
The question that the moderator penned down about the laughter during the head office presentation, 
was voluntarily answered by one of the participants, and did not require any further addressing. The 
impact of the field trip on the non- degree learners was unexpected and unplanned.  
 
Experience and new knowledge as a result of the field trip 
 
Participant two was unsure whether it was new knowledge or the linkage between the classroom 
concepts and an actual supply chain. 
 
Participant seven thought for a while and then responded. I certainly know a lot more now than before 
I joined this class. Every day in class, I learnt a bit at a time. It is almost as though the ‘picture is 
starting to unfold’ for me.  
 
I planned beforehand what I wanted to know and get out of the field trip, participant nine responded. 
The non-degree class was great to have on board. I now know something about their courses too. 
 
I enjoyed having the responsibility. Having them look to me for answers made me ‘dig deep’ most of 
the time, participant ten responded. I had to read up a few concepts before we went because of them, 
he admitted. I did not want to look dumb. They expressed that they really enjoyed it and felt valued – 
this joint trip was a first for them. At least we did not embarrass ourselves around them, participant 
five jokingly proclaimed. He spent many hours before the trip making a list of words with meanings. I 
pulled it out of my pocket and had a peep when no-one was looking, he openly admitted. Was it your 
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list that I picked out of the bin before we came back to the campus? participant four remarked. Indeed 
it was, I realized by the end of the trip that I mastered most of the difficult terms, participant five 
proudly answered.  
 
We discussed our experiences and the ease with which we learnt on the way back, participant eleven 
commented, nodding in the direction of participant six. Maybe the few weeks of preparation before the 
field trip helped us. We learnt without even knowing. Participant six agreed. She admitted that she was 
still on a high after her success in operating the plant.  
 
Participant eight reiterated that she now knows that IT has to support the organization. I have learnt 
that the IT department should listen to the needs of the organization. It helps the organization look 
after the customer.   
 
Integrating the knowledge into the classroom sessions 
 
We can try, participant five jumped in first. I have not done that before. Hopefully I have a bit more 
understanding than I had before. The concepts became a little bit clearer when you asked me to 
remember my past experience. It worked for me over the last three weeks, participant six was eager to 
contribute. I need to practice this way of doing things participant nine chipped in. I mean, thinking of 
something that I do know-it almost feels like I am learning ‘by accident’ Participant ten and eleven 
slowly nodded their heads in agreement.  
 
It will take practice, I think. I will try and remember, participant ten commented. It is hard to believe 
in the first day of class that I was so restless and could hardly concentrate, participant three focussed 
the attention elsewhere. Yet, by the time I went on the trip, I concentrated most of the day. The rest of 
the participants nodded and smiled. Yes, who can forget that first day; participant five appeared to 
speak for the class while everyone was still reminiscing. No-one could even focus for a short while, he 
said with a bright smile on his face. 
It was so ‘cool when I stepped into the control room and the manager showed us how everything 
works. Amazing, participant eight exclaimed. Yet the servers are all set up at the head office, she 
continued, and I can actually remember it. It seems like a light switched on Oh, now I remember day 
one, so silly, I could not even connect websites to databases – ‘pretty dumb’, ‘I’d say. 
 
4.6 CHAPTER SUMMARY 
 
During action observation, there were some differences between the 2007 and 2008 group, however, 
there were very clear differences between the 2007/2008 groups and the 2009 group.  
 
There were varying abilities in navigation and direction to complete a task. The main differences 
between the 2007/2008 groups and the 2009 groups were the distraction from completing a set task, 
preference for in-class group work, annual field trip changes, motivation levels before playing the 
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beer game and skilfulness. In particular, although the 2009 group, on first impression, looked more 
skilful than the 2007 and 2008 groups, their knowledge was very superficial, they were unable to do 
basic tasks and could not identify any basic errors made when using technology. By the end of the 
course, however, at the time they did the case study, there were minimal differences between the 2009 
group and 2007/2008 groups. 
 
For the 2007 group, when motivation levels dropped during the playing of the beer game, the 
observation was noted. Based on this observation, when the 2008 group was introduced to the beer 
game, a focus group was introduced simultaneously. 
 
The action observations done at the two companies exposed differences in working environment, 
varying levels of security, differences in the number of staff, number of IT personnel on site and the 
interaction between staff members. Where company one were sitting with each other under the trees 
outside, at company two, minimal admin staff were using the staffroom. Furthermore, the interaction 
between staff and directors at company one happened seamlessly and everyone were on first name 
terms, while at company two amongst the administration staff, there was minimal walking around, 
quiet work areas of interaction, and talking amongst staff. Plant staff at company two though were 
very verbal, although most were sitting behind computer screens. 
 
The focus group sessions scheduled for the 2008 group, revealed why the students were demotivated 
while playing the beer game and provided an avenue for the students to use their innovative and 
creative abilities to which led to the development of the Supply Chain Concepts game. 
 
Finally, the 2009 group revealed through the focus groups that their knowledge of technology were 
very superficial, they enjoyed linking prior knowledge and field trip experience with new knowledge 
in the classroom. Most importantly, they enjoyed intergenerational cross pollination and they felt 















which  skill  older  people  bring. While  the  young  people  bring  innovation  and  creativity, 
older  people  bring  common  sense,  expertise,  ability  to  reason,  knowledge  and  skill.  The 
same innovation, creativity, knowledge and skill was transferred to the classroom learning 
environment  and utilized  to develop  the SCC  game  (see Appendix  7). The main  intent of 






The  focus  of  the  face‐to‐face  interviews was  to  provide  an  organizational  perspective  of 
technology  immigrants/natives  and  IT  culture  on  organizational  culture.  Six  senior  staff 
members  at  two  different  companies were  interviewed.  The  criterion  for  selection  of  the 









The  primary  purpose  of  the  inductive  approach  is  to  allow  research  findings  to 
emerge  from  the  frequent,  dominant  or  significant  themes  inherent  in  raw  data, 
without  the  restraints  imposed  by  structured methodologies. Key  themes  are  often 





culture,  the  general  inductive  approach  is  particularly  suitable  as  the  researcher  is  not 









Table 21  







































Thomas describes  two procedures,  namely,  consistency  checks  and  stakeholder  checks  to 
assess  the  trustworthiness of  the data. A senior colleague  from another  tertiary  institution, 
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served as the moderator for the coding process. After drawing out the main categories from 





There  were  twelve  interviews  carried  out  at  two  companies;  six  at  each  company.  All 






has been working at  the company  for more  than 20 years. He was unsure what  to 







Luke  identified  as  a  technology native  and has  been with  the  company  for more 
than 10 years. He is an engineer. 
 
Dale was  a New  Product  and  Service Manager  and  had  been with  the  company 
longer  than 10 years. He was not  sure whether  to  identify as TN or TI, as he had 
been using technology since he started work. 
 









Gary was an  IT specialist. He started  in  the Engineering department  in 1995,  then 
moved to the IT department. He was 27 years old. 
 
Alexis  is a  financial controller. She has been with  the company around 18 months 
and identifies as a technology native (TN).  
 




Ben, from  the new Product and Service Development has been at  the company  for 









and  share  their  knowledge  towards  a  common  goal.  All  interviewees  thought  it  was  a 













it  was  just  a  generational  issue,  the  kind  society  always  had  –  a  difference  between  one 
generation and the next, nothing more, nothing less. I have a huge weather station in my back yard 




he retires to his office, he  looks at  the screen, again. This time  it  is to analyse reports from 
other machines. Then it is calculations and when the machine spits out the report, I need to know 





I  have  learnt  so  much  since  I  came  here.  At  my  previous  workplace  we  were  mainly 
youngsters,  there was not much  learning going on and  I only  found  that out once  I came 
here. Since I came here, the people here are so skilful, and they are more than happy to share 
their knowledge. There is a, what I call, ‘cross sharing’ of everything. I have never picked up 









They cannot do my  job and  I cannot do  theirs, and that  is all  it boils down  to. They bring 









‘now’  and  the  employees of  ‘then’. Employees  of now were  losing  the  knowledge  and  skill. 
Bryce  says  that working  on  a  plant  is  not merely  a matter  of  pressing  buttons. He  gave  this 
example of huge wastage of product and the high costs associated with it for their company: 
 
I have seen today’s operator that you call  ‘TN’  in action on the plant – to me  it  is  just the 






















but  I do not  think  it depends on whether a person  is a TN or TI.  I  think different  types of 
technology  have  been  here  a  long  time  –  everybody  adapts  really well  to  technology  here, 








out on the  ‘other side’ of the black box, they accept  it as the truth and present that  in their 
reports. They cannot tell that the answer that the black box ‘spit out’ is wrong. They expect 
the IT to do all the work and make the decisions for them. Where TIs looks at what comes out 
on  the other  side of  the  ‘black box’,  they can  say;  ‘wait a minute,  something does not  look 
right’. TNs just cannot do that, no matter how hard we try. We take more than 18 months to 
‘bash’ all the bad habits out of them that they come with from university – it is hard work, I 








Those who are mostly seeing  this  (relying on machines  to  think  for us) are  the  instrument 
mechanics.  The  person  behind  the  screen  will  press  a  button  and  assume  something  is 
happening  that should happen.  If  it does not,  they call  the  IT people. On closer  inspection, 
you will actually notice  the  real problem  is not  the  IT –  something very obvious has gone 
wrong on the plant. If  the person  just got up and had a  look at  the plant, 95% of  the  time 
they would be able to pick up what has gone wrong, because it is very obvious!!We all have a 








up,  and  that  is  two whole weeks  later  –  can  you  imagine  that  in  production  time!! They 
impacted on something else very  important and had no  idea that they did. An older person 
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vague understanding  of  let’s  say how  the  control  loops  on  the paper machine works. Our 
environment  requires  strict  discipline. You  cannot  just  go  by what  a  computer  tells  you. 
That is why we have knowledge and skill, and a brain to think! 
 
















be  closed offices,  then  temporary partitions  followed by  complete open offices. Now  they 
can simply access their work and download everything remotely, irrespective of where they 











Sarah,  the  HR  manager,  in  particular  commented  extensively  on  remote  work  and 
organizational culture: 
 
Our  company  has wide  and  diverse  business  across New Zealand  as well  as  across  other 









All  of  our  senior management  staff  have  cell  phones where  they  can  receive  and  answer 
emails, but I do not have one of those. So any time of the day or night they will be receiving 




where  ever  they  are,  any  time,  any  place. My managers  can  receive  signed  contracts  or 
contact us and say how much pay they want for that staff member. It does not matter where 
that manager is during the day; they know that they can get on with a part of their work. I 
can  schedule meetings  on  outlook  calendars,  and  I  can  ask  them  to  lock  it  in  their diaries 
immediately and I can control that well. 
 



















All  interviewees  felt  that  there  has  been  a  significant  shift  in  the  way  organizations 









and, when mail pops up, we  read  it. The good  thing  is  that you get  an  almost  immediate 
response. So if I need to get something done, I send an email, and get an almost immediate 
reply.  The  culture  has  changed.  People  sit  in  front  of  machines  and  this  is  now  the 
communication medium – the machines – the machine relationship. Here is another fallacy – 
the less contact you have with people the more productive you are. Here, at our organization, 
you are viewed as  ‘smart’  if you use  the machines  for communication with human beings. 






Sped up communication, but also slowed  it down  in many ways. Email contact  for me is crucial. It 
opened  up  communication  lines,  especially  in  my  case,  where  my  customers  are  elsewhere.  Yet 
telephone and  face‐to‐face contact  is used  less and  less now. People hid behind email and generally, 
bad news come via email. They cannot say things face‐to‐face on the phone, so use email. We still need 







only one  left  in  this whole department. My colleagues are  in Auckland,  three hours away. 
They  contact me by  email. They  support many here  and  at  other  sites  across  the network 
remotely‐ that’s the nature of our systems now. Other than email, I have very little contact 
with others. All our ‘get togethers’ after work have now been discontinued, cancelled by the 









to whom  I  can go  and  say  I have  a problem.  If  the  computer goes  on  the  blink you, well, 
before, you could go to the help desk. If you want to email, the  ‘thing’ has gone down, and 






People  are  starting  to  lose  the  ability  to  communicate  face  to  face,  email  is  overused. You 
know, someone sends you an email, no greeting, and nowadays, no address  like: Hi Bryce. 















through more accurately. A huge difference  for us! But  I have heard  and  seen  that people 
email those sitting beside them, and they text as well! I prefer  face to  face or on the phone. 
Lastly I would email. I don’t know that email is overused –  it depends on how busy people 










rid of  it? NO,  it  is  far  too useful…Well  look,  I  like beer,  if  I drink  too much,  it affects me 
badly…..The advantages of email far outweigh the downside. The downside can be dealt with. 
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smart  to basically use  electronic media. Everything  seems  to be  like  that  in other business 
areas here as well; it seems like everything is specifically geared to have less and less contact 
with people. They consider  it  to be more efficient. Yes,  it has changed.  Is  it  for  the better? 
That’s the multimillion dollar question – it could be very deceiving. Our directors now sit in 


















greet each other anymore, and  that  is sad. Even  the email has a heading,  then  the 
message, and  they  expect others  to do exactly  that,  too. No hi, hello, how are you 
doing.  Just  straight  onto  business. Our  ability  to manage,  consult with  and  talk 
things  over  is  slipping.  And  now  that  most  of  our  staff  can  access  work  from 
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anywhere, ….Machines, machines,  IT,  IT,  less  and  less  people  contact,  even  the 











The  scale of  the business we have  is  that  a  few people deal with a  lot of  transactions. For 

































































hands  –  they  fix  things,  wherever  they  are,  you  know.  They  take  the  system  apart,  so 
desperate are they to work. Yes, they are not supposed to do it. However, we only have one 
person now. So,  let’s  say you are somewhere and have a deadline and  the  system does not 
work,  they  take  it  apart.  If  you  get  it  right,  that’s  o.k.  but  even  then,  they  should not  be 









We  always have  to do what we  are  told by  IT when we have  a problem. They  force us  to 
follow what they want us to do. And people here now hardly talk to each other – emails even 







knowledge  of  Supply  Chain  Management;  and  ten  questions  on  the  classroom  learning 
environment,  including  an  assessment  of  the  teacher  and  classroom  strategies  employed. 




 1  =  strongly  disagree,  5  =  strongly  agree  and  3=  neither  agree/disagree.  In  the 
analysis  phase,  the  strongly  disagree  and  disagree  categories  were  combined;  the 
neither agree/disagree were left unchanged; and the agree and strongly agree categories 
were  combined.  A  final  three  point  scale  was  formed:  strongly  disagree/disagree, 
neither agree/disagree and agree/strongly agree scale.  
 1= almost never, 5 = very often and 3 = sometimes. In the analysis phase, the almost 
never  and  seldom  categories  were  combined  to  form  almost  never/seldom;  the 
sometimes category remained unchanged; and  the often and very often category was 
combined  to  form  often/very  often.  A  final  three  point  scale  was  formed:  almost 
never/seldom, sometimes and often/very often. 
 
Where  there  were  no  responses  in  a  particular  scale,  when  displaying  the  results,  that 
particular  scale was  removed. Where  there were  some  responses  and  no  responses  (null 








did not  form part of  the study sample. After refining,  the questionnaire was placed online 
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As  indicated  in Table  5 of  this  thesis,  the  results below  show  that  the  average  age of  the 
learners in 2009 were low; 62 % were below 20 years. 
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Despite  the  low  average age of participants, only  12.5 % had no  formal work  experience. 
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learners  to  take  some  tertiary  subjects  while  at  completing  their  secondary  school 
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In  this category,  respondents  rated  their ability  to use  technology as good, very good and 
excellent  (Table  27). However,  the observation  results  show  that,  although  they  appeared 
confident and knowledgeable in their use of technology, they could do little else other than 
confidently moved from the tables to the computers, switched the computer on, and opened 









confirmation,  in  part,  of  the  first  day  in  class  observation  (see  Table  6,  7,  &  8).  Where, 
initially,  learners  appeared  confident  and  able  to  use  technology  but  observation  results 
showed otherwise.  
 
Table 27  












they  had  an  excellent  knowledge  of  these  eleven  concepts,  while  75%  either  strongly 
disagreed or disagreed. Thereafter,  they were asked  to  rate  their understanding of supply 
chain  concepts  by  the  end  of  the  course. Where  only  25 %  of  the  participants  agreed  of 
strongly agreed that they had prior knowledge to Supply Chain concepts(Figure 17), by the 




Figure 17  Excellent knowledge prior to supply 
chain concepts class 
 




(25%),  to explain  the extent of  this knowledge. The  responses of  the  two participants who 
admitted to prior knowledge are outlined in Table 28.   
 
Table 28  
Exact written responses to excellent prior knowledge of concepts 
 
Given  that  respondent number  six  admitted  to none  really prior knowledge,  the  results 
were recalculated and reflected in Figures 19 and 20. Only 12.5% agreed strongly to prior 




Figure 19 Excellent knowledge prior to supply 
chain concepts class 
 







they were  easily distracted, unable  to  concentrate on  the  first day  in  class, and displayed 
only superficial knowledge of technology. 
 
This  question  allowed  respondents  to  write  down  their  feelings  on  commencement  of 
tertiary  study  in  relation  to  fear  of  the  unknown.  Table  29  shows  feelings  ranging  from 
excitement  to nervous  to awkward to  lost. There were no significant gender differences  in  the 
Respondent 6  none really just that retailers need suppliers 
Respondent 7  Use  some  of  the  above  in  regards  to my  employment. Supply Chain Mgmnt 
and Inventory Stock etc. were very helpful while working in a supermarket 
156 
way  the  participants  responded.  Both  male  and  female  respondents  were  nervous  and 
excited. One female felt awkward while another felt taken aback by the content. 
 
Table 29  






3  Male  kinda nervous because  I didn’t know anybody at 
the time 












Participants were asked  to choose  from a range of options  (see Figure 21)  to provide  their 
learning  experiences  on  the  Supply  Chain  Management  course.  Furthermore,  they  were 
provided with an option to describe their choice in words.  
 
Negative  statements were  alternated with  positive  statements,  and  the  participant  could 

















It was a uniquely different class which  I  thoroughly enjoyed.  It was at  the same  time both 
serious yet fun and enjoyable. It was one of those experiences that you didnʹt want to end. 
 
enjoyable= I had a positive happy class and  tutor. Participatory= we all got  involved  in all 
aspects. Encouraging= when we were confused or felt like giving up our tutor helped us to 
understand  and  not  let  us  give  up.  Different=  compared  to  my  other  papers  such  as 
















This  question  gauged  the  relationship  between  the  field  trip, which  was  external  to  the 
classroom  experience,  and  the  classroom  learning  environment.  The  learners were  asked 
questions relating to the inclusion of the field trip as part of the course. The questions were 
about the field trip and their experience, relationship to supply chain management and the 
handling of  the knowledge gained on  the  field  trip. The  1  to  5 Likert Scale  ranging  from 
strongly disagree to strongly agree was used and during the analysis stage category 1 and 2 and 














Based on  the  comment  to question  20,  the  strongly  disagree  response was  removed before 
analysing the data. As there were no other responses in the strongly disagree/disagree and the 
neither  agree/disagree  category,  only  the  responses  to  the  agree/strongly  agree  category  are 






Five questions  related  to  the respondents’ experience on  the  field  trip and are recorded  in 
Table 30. 
 
Table 30  


































This  category  consisted on nine questions  and  relates  to  the value of  the  field  trip  to  the 
Supply Chain Management  course. The  responses  to  these nine questions are  recorded  in 
Table 32. 
 
Table 32  


















This  section  gauges  the  learners’  perception  of  the  classroom  environment  regarding 
participation and groups. The emphasis on this question was on how often the practice took 








Respondents were asked  five questions on  their perception of  the  lecturer’s role regarding 
































or  very  often  they  participated, discussed,  solved problems,  incorporated  field  trip,  used 








beginning of  the  course was not at  the  same  level as  towards  the  end of  the  course. This 





















connection  during  their  recently  acquired  knowledge  on  their  field  trip  suggests  that 
discovery approaches have been successfully utilised.  
 






















Scale  ranging  from  1  to  5 was  used  and  reduced  to  a  three  category  scale  as  previously 
explained. Where  there were no  responses  in  the  scale,  the  scale  is not displayed. Where 
there was some responses, the scale is displayed and the null values replaced by a hyphen. 
Results  include  the  learner’s perception of  the  lecturer use of  technology  in  the classroom 





The  respondents  felt  that  the  lecturer  often  used,  demonstrated with,  and  alternated  the 







The learners discussed their classwork in groups   ‐  ‐  8 
The learners often participated in groups  ‐  ‐  8 
Learners enjoyed the group atmosphere in class  ‐  ‐  8 
Group participation enhanced my learning  ‐  ‐  8 
Learners chose their partners for group work  2  4  2 
I had fun while learning in groups  ‐  1  7 















Table 35  












use of  technology  in  the classroom had a negative effect on  their  learning. Fifty percent of 
respondents  agreed  that  the  use  of  technology  sometimes  inhibited  their  learning.  This 
finding may  be  linked  to  Table  8 which  showed  that  students were  easily  distracted  by 







The  respondents admitted  to being able  to  explore and use  technologies  in  the  classroom 
learning environment and that their use of technology significantly improved. Furthermore, 




















































on  others.  As  both  the  student  and  the  teacher  come  from  a  different  culture,  the  two 
cultures meet and come  to  the  fore  in  the classroom. In addition,  the culture of  those who 
develop  technology  influences  and  impacts  the  type  of  technology, what  the  technology 
contains  and  how  that  technology  is  used  in  the  classroom.  It  technology  is  used  in  the 
classroom at  the  exclusion of  the  teacher  (teacher  removed  to outside  the  classroom), one 
must remember that the culture of the developer of the technology continues to impact and 
play  a  key  role  in  the  classroom  and  cultural  hegemony  can  easily  be  exerted  over  the 
student, who may be completely unaware of what is happening until cultural hegemony has 
























































































study,  to explain how  the  fear was allayed. Furthermore,  they were asked  to explain  their 






















I was able to build on my existing knowledge   ‐  ‐  8 
The lecturer encouraged me to do well   ‐  ‐  8 




































action  observation  and  technology  tools  were  used  to  create  a  classroom  culture  that 
motivated and engage students to perform in tertiary study. Furthermore, that creating such 




























All  respondents  answered  that  they  would  recommend  the  course  for  various  different 
reasons. Some of these reasons included: the content of the course; the linking of this subject 










The  results  presented  in  this  chapter  show  first,  that  there  is  a  change  in  organizational 
culture  because  of  IT  culture.  Furthermore,  interviewees  did  not  see  any  significant 
difference  between  younger  and  older  people,  other  than  the  usual  differences  between 
younger and older people  that always exist. Furthermore,  they worked  together well and 
shared ideas. Interviewees (who were younger people) were all of the opinion that, based on 
their  previous  experiences,  should  younger  people  work  alone,  they  will  not  be  as 
knowledgeable, teachable and skilful as when older people work with them. What became 











learners and  employees alike. There  is  a very  strong  feeling  that organisational  culture  is 
impacted by  IT culture. Furthermore, younger people bring with  them an  innovation  that 
could be harnessed  to  the benefit of  the workplace or  the educational  institution. The SCC 










This  learning  hinges  on  but  two words:  ʹif  onlyʹ. One  such  learning  from  history  is  the  use  of 






An  important  implication  of  the  findings  of  this  thesis  is  that  cultural  hegemony  and 
polarization  models  leading  to  preoccupation  with,  for  example,  technology,  such  as 
introduced by the proponents of technology  including Prensky and others,  is not new  (see 
Chapter 1). Chapter 2 points out how, often, this preoccupation, led to the destruction and 






Additionally,  this  thesis  confirms  that  education  should  be  at  the  forefront,  rather  than 
technology. Furthermore, that more similarities than differences exist between different age 
groups  and  that  different  age  groups  enjoy  intergenerational  relationships  and  cross 
pollination  of  ideas.  The  importance  of  face‐to‐face  as  a  communication  medium  is 
confirmed and the willingness of all generations to use email and other modern technologies 
is highlighted. Learners,  like employees,  similarly enjoy using modern  technologies  in  the 
classroom.  Moreover,  learners  thrive  in  the  face‐to‐face  classroom  learning  environment 









The  aim  of  the  work  presented  in  this  chapter  is  to  showcase  the  development  and 





2. Is  there  a difference  in  the way Technology Natives  and Technology  Immigrants 
impact on classroom culture (higher learning) and organisational culture? 
3. How  can  the differences  be  incorporated  to  ensure  successful use  of  Information 








more  than  the differences. Furthermore, older  and younger people  and  acknowledge  and 
treasure  the  differences,  enjoy  each  other  and  continuously  learn  from  each  other, 
Furthermore,  in New Zealand  (NZ),  technology has been  around  the workplace  since  the 




Both  similarities  and  differences  between  younger  and  older  people  can  be  incorporated 
both at organizations and at educational institutions. Through adopting various strategies in 
the  workplace  and  in  the  classroom,  including  technology  cross‐pollination,  action 








The educational  tools used  in  the  classroom  in  this  thesis  include  case  studies,  field  trips, 
recognition  of  prior  learning,  use  of  simulation  games  and  action  observation.  The most 
important  strategy used  in  the organizations  is  cross pollination of  knowledge,  expertise, 
skill and technology. Moreover,  learners  thrived  in  the  learning environment created, their 







Through  firm  evidence,  this  thesis  presents  an  alternative  to  the  idea  of  Prensky  that 






Furthermore,  the  link  between  classroom  and  organizational  culture  is  established.  By 
linking  organizational  culture  with  classroom  culture,  the  impact  of  IT  culture  on 
organizational culture and classroom culture is recognized. 
 
This  chapter  is  arranged  in  the  following  order:  first,  discussion  on  the  findings  on 
technology  through  the  ages  and  concepts  inextricably  linked  to  the  classroom  learning 
environment; secondly, elaboration on the findings at the organizations interviewed and the 






This  thesis  clearly  highlights  the  fallacy  that  technology  is  ‘altogether  new’  and  that 
terminology distinguishing between technology  immigrants and  technology natives. Khine 
(2006,  in  Khine  and  Fisher)  support  the  view  of  Brown  (1995)  that,  throughout  history, 
technology was  adapted  and  submitted  to  serve  human  needs. The  views  of Brown  and 
Khine are incorporated and this thesis adopts a much broader and more realistic approach to 
technology use;  one which  takes  into  consideration  that  elaborate  technologies  existed  in 
years gone by;  that some  forms of  technology exists  today;  that  the  technology of  today  is 
not altogether  ‘new’ and  that some has been around  for centuries,  in many cases,  in more 
sophisticated form. 
 






generations,  this  thesis  demonstrates  that  the  teacher  has  been  remarkably  successful  in 
















Not only was  the Khipu a highly  sophisticated  communication device  and  an  accounting 
tool, it also had the ability to record and store large amounts of data, in the same way that 
databases  are  used  today.  After  the  destruction  and  wide  scale  burning  of  Khipu, 
researchers and scholars, for more than 500 years, used theories to prove that the Inca people 
were  ‘merely  primitive’  people  who  could  neither  read  nor write  (see  Chapter  1).  To  the 
contrary,  the  Inca  people  were  most  sophisticated,  and,  as  Chapter  1  points  out,  they 
governed large areas with great success; used different forms of communication, stored vital 









and  is  visible  from  the moon. Yet,  the  feature  that makes  the Great  pyramid  of Giza  so 





If Leedskalnin  is  to be believed, by using  the secrets of  the pyramids, he single‐handedly, 
over  a  period  of  28  years,  created  a  landmark  tourist  attraction,  still  used  in Manhattan 
today. His creation has, like the pyramid of Giza, never been repeated again. 
 













Although  the Wright  brothers  have  been  credited with  being  the  first  to  succeed with  a 
manned aircraft, Egypt boasts a find in the National Egypt Museum dating back to 200 BC in 
the  form of  the Sakkara object,  found  in  the  tomb of Pa‐di‐Imen. Struck by  the  similarity 
between  the  tail  of  the  Sakkara  object  and  that  of  the  Space  craft  hanging  outside  the 
museum, Cranston said: 
 
After  looking at  the object and  reading  its  information,  I walked out of  the  room, 
looked up, and  immediately noticed  ʺSpace Ship Oneʺ hanging  from  the ceiling  in 
the main entrance. That is when it struck me. I grabbed my camera and made photos 




















Only  recently,  a  computer  has  been  developed  to  track  the  motions  of  the  stars. 
Comparatively,  the  Antikythera  Computer  points  to  a  very  sophisticated  people:  the 
176 
superior  science,  mathematics,  engineering  and  technology  of  the  Hellenistic  era.  The 
Economist (September 19, 2002) explained the Antikythera Computer in the following way: 
 
……in  which  around  30  separate  gears  can  be  distinguished,  led  the  late Derek 
Price,  a  science  historian  at  Yale University,  to  conclude  that  the  device  was  an 











The human computer is  fascinating and has  incomprehensible storage ability: according  to 
Safarti  (2003)  and Gitt  (2007),  1/5th  of  a  teaspoon  of Human DNA  can  store more  than  a 
trillion CD’s worth of data. In addition, Gitt made this remarkable statement: 
 





decade,  which  still  to  basic  to  have  any  practical  application,  one  can  understand  why, 





This  thesis  confirms  that  pre‐occupation with  technology  is  not  new. More  recently,  the 
Technocracy  Social  Movement  of  the  1930’s,  led  by  Hodgson,  a  supporter  of  Veblen  and 
Darwinism,  existed  for  a  short  while,  and  replaced  all  politicians  with  scientists  and 
engineers, believing that technology and science was invincible. This party was short lived, 
177 
but  the destruction  it  left was  significant. The major difference between  some  researchers 
who  strongly  support  technology  and  the  polarization model  in  the  current  era  and  the 
Technocracy  Social Movement  is  that  the  former  focus  on  the  tertiary  education  landscape, 
while the latter focussed on politics and business in the 1930s.   
 
Despite  the considerable damage  that  this party  left  in  its wake, around 80 years  later,  the 
preoccupation has  once  again  surfaced,  and particularly  in New Zealand  (NZ). This pre‐
occupation with technology in NZ education is particularly important, as NZ implemented 
wide  scale  structural  adjustments  to  its  economy with  devastating  effects  (Kelsey,  1995). 
These  structural  adjustments  were  experimented  with  on  a  ‘live  economy’.  Despite  the 
impact of the structural adjustments on the economy, the MOE ushered in the Information 
Communication  Technology  (ICT)  Strategic  Framework  in  the  2000’s  including  the 
education  system  from  early  childhood  through  to  tertiary.  This model,  firmly  removed 
teachers  from  of  the  classroom  and  relegated  them  to  the  same  level  as  heritage 






By  acknowledging  the  existence  of  technology  of  years  gone  by,  we  augment  our 
understanding of technology as a useful tool, alongside other tools such as case studies, field 
trips, experiments and observation and  include  it  in  implementation strategies  for  teachers 





view of Brown  (1995)  that,  throughout history,  technology was adapted and  submitted  to 
serve human needs. The views of Brown and Khine and Fisher are  incorporated and  this 
thesis  adopts  a much  broader  and more  realistic  approach  to  technology  use;  one which 
takes  into  consideration  that  elaborate  technologies  existed  in  years  gone  by;  that  some 




Researchers  therefore  constructed measuring  instruments  to  evaluate  the  success  and  the 
effectiveness  of  implementation  strategies  in  classroom  environment. Waldrip  and  Fisher 
(1997)  and  Dorman,  Fisher  and  Waldrip  (2006)  constructed  various  such  measuring 
instruments based on  the Moos  three dimensional model:  (1)  relationship dimensions,  (2) 










Chapter 1 commences with  the  importance of  today’s scholars casting  their attention back 









This description presupposes  that TNs are more advanced  in  their knowledge and use of 
technology. However, this thesis suggests that, in both organizations and in the classroom, 
this presupposition is not quite true. Learners in the classroom, although they appeared very 














am unable  to  take photographs  or  am  in  an  area where  I  cannot  send  emails, my website 
would not be updated for months. 
 
I  own my  own  laptop, phone  and digital  camera….  and  I  can play  a game  or  two  on my 
phone. 
 
I  own most gadgets  like  a mobile phone, MP3 player,  camera  and we have  a  computer  at 
home.  I  can  play  one  of  the  internet  games  very  well.  I  use  my  mobile  phone  to  send 
messages, call my friends and play a game or two. 
 














These  statements  confirm  the  observation  findings  that  TN  may  know  about  most 
technologies, however, their knowledge about it and ability to operate it is very superficial.  
Yet  learners  in  the  class  found  it  easy  to differentiate  between TI  and TN, while  staff  at 
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they  clarified  that  the  choice was made  based  on  the  researcher’s pre‐defined  categories. 
Older employees found it more difficult to find a ‘category of fit’, as, since the start of their 






I have  a huge weather  station  in my  back yard with  all  the  latest  technology.  I built  it,  I 
developed the technology. And you call me a technology immigrant?  
 







The  younger  learners  in  the  classroom, who  clearly  identified  as TN,  appeared  confident 
when asked to access technology. When asked to rate their ability to use technology (Table 
27),  75%  rated  their  ability  as  very  good  or  excellent.  Their  knowledge  of  technology, 
specifically  for  the 2009 group, although  it appeared  superior, on observation, was  in  fact 
very  superficial,  as  clearly  stated  in Tables  6  and  7. They  needed more,  assistance, more 
guidance, more direction and deeper explanation of basic terminology which older learners 




6.3.2.  Similarities and Differences between Younger and Older Learners  
 
This  thesis shows  that people are,  in most ways, similar, yet  in other ways, very different. 


















work  independently or  join with other  learners,  swap  roles and work  in  teams. The  2009 
group, although,  initially  indecisive on whether or not  to work  in groups, Table 34 shows 






























the  excursions.  In  addition  to  the  similarities  above,  the  differences  acknowledged  and 






I have seen today’s operator that you call  ‘TN’  in action on the plant – to me  it  is  just the 
usual generation issue, lack of experience maybe.  
 

















When  I  commute here,  I see pictures of  the environment around me. Why not  incorporate 














younger  and  older  learners  is  confirmation  of  the  Bullen,  Morgan  and  Qayyam  (2010) 
empirical study done at a post‐secondary institute in Canada.  
 
In addition,  this  thesis moves beyond  the  educational  sector  to  connect  classroom  culture 
and organizational culture by extending an empirical study  to  include both  the classroom 
and organizations. Furthermore,  the creativity and  innovation of  learners  in  the classroom 






This  thesis  recognizes,  in Chapter  5.1.1.,  that  some  intergenerational differences  do  exist. 
These  intergenerational differences  can, however, be  successfully addressed  through cross 




clearly  show  that  the number  of  intergenerational  similarities  far  exceeds  the differences. 
Tables 12 and 13 shows some intergenerational similarities and differences.  
 
In  addition  to  the  confirmation  that  some  generation  gap  and  intergenerational  cross 
pollination  do  exist  in  organizations,  this  thesis  suggests  that  intergenerational  cross 
pollination at companies are highly desirable; it is the wish of employees, managers and directors.  
 
Since  I  came  here,  the  people  here  are  so  skilful,  and  they  are  more  than  happy  to  share  their 
knowledge. There  is a, what  I call,  ‘cross sharing’ of everything. I have never picked up so much of 
useful skill and knowledge in such a short space of time. 
 

















the older generation  is present and  they are exposed  to experience and  learn skills over a 
short period of  time. Similarly, older people  learn  from younger people; both happily  co‐
exist  side  by  side with  continuous  intergenerational  cross  pollination  of  ideas,  creativity, 
knowledge and skills. 
 
Furthermore,  organizations  are  aware  that  key  performance  indicators  (KPI)  have  been 
individualized and impact on the extent to which intergenerational cross pollination occurs. 
As intergenerational cross pollination is not expressly stated in the KPIs, the employees are 
mindful  that  their performance  are not be measured by  it. This  recent  focus on KPIs has 
reduced  the  intergenerational  cross  pollination,  yet  it  is  still  present,  enjoyed  and,  most 
importantly, desired by all levels in these organizations: 
 
Then it is calculations and when the machine spits out the report, I need to know what it means – and 
this is critical. We all work together – the younger ones learn off us, we learn some valuable skills 
from them. 
 
Since I came here, the people here are so skilful, and they are more than happy to share their 
knowledge. There is a, what I call, ‘continuous sharing’ of everything. I have never picked up so much 
of useful skill in such a short space of time. Having different generations working together and being 
welcomed to share and partake in every area is what I enjoy most.  
 
This  thesis  is  in  contrast  to Prensky’s and others claims of  ‘change  in neuro pathways of  the 
brain’  including  ideas of  forcing  ‘new’  technology  into  the classroom with an  inexpressible 
resolve;  the  strong  thrust  to  first polarize  the  teacher and  the  students and  then advocate 
strongly for the ‘removal of the teacher’, neglecting to mention that he himself falls under his 
TI  description,  and  therefore,  by  definition,  he  should  be  ‘removed’  or made  obsolete;  the 
‘incalculable  urgency  with  which  video  games,  under  the  banner  of  edutainment,  which 
includes  ‘shoot  to  kill’  video  games,  are  ‘ushered’  in;  technology  transforming  ‘  any  poor 




Maddux  and  Cummings  (2004)  bring  some  balance  by  issuing  a  stern  warning  against 










pollination  of  knowledge,  ideas  and  skill.  They  welcome  their  differences,  the  ideas 
everyone  bring  and  the  fact  that  they  can  share  and  partake  at  the  same  level. They  are 
happy  to  learn  from  one  another,  and,  although  the  learning  takes  time,  the  results  are 
satisfying. Experience and skill of older people is contrasted with technology knowledge of 
younger people. Younger people may know technology and may be able to use it well; they 









They have so much  skill –  they can  just  look at something and say, wait a minute, Kelvin,  I  think 








In addition,  the  learners  that went on  the  field  trip relished  the opportunity  to  learn  from 
others in the workplace, when presented with the opportunity: 
 








The  classroom highlighted  the  findings above;  the young people may appear  comfortable 
around  technology  which  could  easily  be  mistaken  as  knowledge  and  skill.  Classroom 




Therefore,  in  the  classroom  and  in  organizations,  intergenerational  learning  should  be 
recognized,  as  the gains made  through  intergenerational  cross pollination  in  this  thesis  is 
significant.  The  innovation  and  creativity  displayed  in  the  classroom,  which  lead  to  the 
development of  the  supply  chain management game,  is a  clear example of  intergenerational 





Organizations,  especially  people  in  positions  of  authority,  recognize  and  emphasised 
knowledge  and  skill base  loss  at various  levels of  the organization. With  all  the  constant 
focus on  technology,  some  even  recognize  that  the knowledge and  skill base  is no  longer 
there. This revelation is confirmed in their comments: 
 
I have  seen  today’s  operator  that you  call  ‘TN’  in  action  on  the plant –  to me  it  is  just  the usual 
generation  issue,  lack of experience maybe. There  is a control button  that says  ‘valve open or valve 
close’. At the required time, the operator will press the button to open a valve. If the control continues 
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open  the valve,  the TI will put  their head  out  the door,  survey  the plant  and  see  that  the valve  is 







The person  behind  the  screen will press  a  button  and  assume  something  is  happening  that  should 
happen. If it does not, they call the IT people. On closer inspection, you will actually notice the real 
problem is not the IT – something very obvious has gone wrong on the plant. If the person just got up 
and had a  look at  the plant, 95% of  the  time  they would be able  to pick up what has gone wrong, 
because it is very obvious!! 
 
Disadvantage  is  that  the  operators  loose  the  skill  of what  is  going  on. They  just  believe what  the 






knowledge,  experience  and  skill,  younger  people  bring  innovation  and  creativity.  In 




However,  the  creativity  and  innovation  of  younger  people  must  be  recognized  and 
harnessed  to ensure  continued productivity and positive  contribution  to  the organization. 
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Both  the  younger  and  older  generation  use  email  as  a  preferred  communication  tool  at 











Email contact  for me  is crucial. It opened up communication  lines, especially  in my case, where my 
customers are elsewhere. 
 




The  observation  at  one  of  the  companies  confirmed  the  overuse  of  email,  in  that  two 
youngsters  emailed  each  other  rather  than  just  ‘popping’  their  head  around  the  divider 






















we  read  it……The  culture  has  changed.  People  sit  in  front  of  machines  and  this  is  now  the 










Interestingly,  at  organizations,  both  generations  enjoy  the  flexibility  of  being  able  to 


























with us  for  three to six months, and  I have never seen  them once. But  I have been  interacting with 
them several times on the email 
 






When  I  use  the  company  laptop,  I  can  do  anything  from  home  or  anywhere.  I  can  access  those 





Learners  in  the  classroom  enjoy  flexible  technology  too. While  they  are  in  the  classroom, 


















to working  away  from work  has  impacted  on  organizational  culture. An  IT  professional 
admits that he feels lonely at work: 
 
Furthermore,  there  is  a  definite  realization  in  organizations  that  the  separation  between 
personal life, work life and family life is in jeopardy, which was a great concern to all: 
 
…..eats into my boss’s time when she is at home, but she does not seem to mind. 
 
Do we get  the  time we  spent working at home back? Never. Do we  eat  into our  family  time –  the 
answer is, yes. Maybe another  fallacy – Accessing work from everywhere is smart and the company 
gets more done. I would say it is handy – but you stay switched on all the time. Our family time, time 







In addition  to affecting home  life,  the relationships at work suffer as a result of constantly 
being ‘out of the office’: 
 
When  I  use  the  company  laptop,  I  can  do  anything  from  home  or  anywhere.  I  can  access  those 
machines  I  talked about  earlier,  analyse data,  carry huge amounts of data over, put  it  through  the 
system and then interpret it. I can do all of this from home or anywhere for that matter. But it does 












Organizations  believe  that  email  and  some  useful  technologies  as  business  tools,  are 
















hide behind. Discussions, negativity and words  that will never be  spoken  face‐to‐face, are 



































…….. The culture has changed. People sit  in  front of machines and  this  is now the communication 
medium  –  the machines. Here  is  another  fallacy –  the  less  contact  you  have with people  the more 
productive  you  are.  Our  company  is  no  longer  people  orientated,  which  is  sad,  and  with  that, 
relationships are out of the door. 
 
We always have to do what we are told by IT when we have a problem. They force us to follow what 
they want us to do.  
 
Yet,  if we have a problem, we are seen as a nuisance. They are slow to respond, even  if we have an 
urgent need,  especially  off  site. That  is why youngsters  take  things  in  their  own  hands –  they  fix 
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things, wherever they are, you know. They take the system apart, so desperate are they to work. Yes, 








loneliness  and  do  not  feel  as  ‘part’  of  the  organization  as  the  rest.  Furthermore,  when 





is one such amazing  feat. Learners  felt valued and  free  to share  their creativity,  ideas and 
knowledge. The information sharing by the learners led to the successful development and 







The  outcomes  of  this  thesis  illustrate  that  education which  allows  intergenerational  cross 
pollination  of  ideas,  knowledge,  skills,  common  sense  and  face‐to‐face  communication 





Organizations  significantly  inputs  into  the  knowledge  of  new  employees  fresh  from  the 
higher  learning  environment,  and  employers’  value  learners  that  can  think,  share  their 





In  organizations,  like  in  the  tertiary  classroom  learning  environment,  workers  thrive  on 
working  closely  with  generations  other  than  their  own,  confirming  that  there  are  more 
similarities than differences between generations. These outcomes are markedly different to 






By  understanding  and  harnessing  the  power  of  simple  available  IT  applications  such  as 
excel,  the  millions  of  dollars  spent  on  technology  can  be  more  productively  applied 
elsewhere  or  invested  in  new  opportunities,  especially  in  the  education  sector,  which  is 
heavily dependent on tax payer dollars. This thesis highlights the effective use of powerful 






existing knowledge, case studies, keeping recent experiences  fresh  in  the mind of  learners, 
field trips, showing an interest in and learners, experiencing seniority and allowing learner 
input  into  the course, were successfully utilized. Despite  the significant age difference and 
level of technology knowledge of the 2009 group compared to the 2008 and 2007 groups, the 




 When  the  learners were demotivated  in  2007  after playing  a  computer  game,  the 
teacher noted  the  stage  in  the  course where  the demotivation  set  in, developed a 
strategy for the next year and implemented that strategy with great success.  
 As  part  of  the  implemented  strategy  and  intergenerational  cross  pollination,  the 












 From  the  survey  questionnaire  results  in  Figure  21,  it was  clear  that  the  learners 






used and manipulated  technology and  their performance  levels compared  to  the 2007 and 









Although  the  culture  of  both  the  learner  and  the  teacher  affect  the  classroom  directly, 
another important culture, namely, that of the educational organization affects the classroom 
indirectly. This  indirect  impact cannot be underestimated, as critical decisions are made at 





models,  including  cultural  hegemony  and  herd  culture  inflicted  on  other  cultures 
throughout history. By highlighting history  and being mindful of  the disturbing  impacts, 




In  the education sector,  these models have  led  to continuous definition and redefinition of 
the term ‘education’, as Chapter 2 points out. By removing the teacher from the classroom, 
polarization models are still present in the classroom. Developers of technology are certainly 
TI,  as  this  research  points  out.  There  is  a  fallacy  in  believing  that  TI  should  be  totally 
removed, as these developers of technology are TI themselves.  
 
This  thesis highlights and argues that,  instead of  the TI/TN polarization model, companies 
and  students  desire  and  firmly  support  intergenerational  cross  pollination  of  ideas, 
knowledge and skill. Furthermore, that there is a connection between organizational culture 
and  IT  culture. The  role  of  technology  as  a  tool  is  emphasized  in  the  classroom  learning 
environment.  
 









One  such  study  where  researchers,  in  an  educational  setting,  based  their  measuring 
instrument  on  the  Hofstede  cultural  model  was  the  Cultural Learning Environment 
Questionnaire (CLEQ) constructed and validated by Waldrip and Fisher (1997). The findings 
of  this study confirmed  the  importance of acknowledging  the culture  that both  the  learner 







the  2009  learners. After  initial  action observation  sessions  in  2009,  compared  to  2007  and 















way  that  younger  people  impact  on  classroom  culture.  Furthermore,  the  teacher  can 
incorporate these differences in the way younger people impact on the classroom to ensure 
successful  use  of  technology  as  one  of  many  tools  in  the  learning  process.  Because  the 
learning  process  extends  outside  the  classroom  learning  environment  and  the  education 
sector, this thesis included organizational culture outside the formal educational setting. 
 
In  this  regard,  this  thesis highlights  the  findings within organizations  that  there are more 




Furthermore,  younger  and  older  people  enjoy  working  together;  they  thrive  in  such  an 
environment  and  organizations  desire  to  have  such  an  environment.  More  importantly, 
young people highlighted the tremendous difference in the amount of knowledge gained in 
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In  addition  to  cultural  dimensions,  Aldridge  and  Fraser  (2003)  included  the  use  of 
technology  in  the  classroom  by  developing  and  validating  the  Technology‐Rich‐Outcomes‐
Focused Learning Environment  Inventory  (TROFLEI). As well as validating and  showing  the 
reliability  of  this  instrument,  the  effective  use  of  information  communication  technology 




(2006).  In  this  thesis,  the highlighted  limitations have been addressed, as  the  longitudinal 
study  in  this  thesis uses mainly qualitative methods,  including action observation  to help 




interviews  at  companies  including  the  observations  at  these  companies,  the  action 
observation results, the focus group sessions and findings of the online questionnaire. Next, 
a discussion of  the  redeveloped  software  and  education models  follow.  Finally,  a model, 
based  on  the  findings  of  this  thesis  is  revealed.  Every  part  of  this  model  is  discussed. 






a range of educational  tools available,  including  technology  tools. Some  tools are available 





each other and  the  teacher. New experiences are discussed  in  the classroom and  there  is a 
willingness to bring and explore information from outside organizations into the classroom. 
The  available  tools  are  chosen,  used  and  adapted  at  any  time  to  engage  and  motivate 











This model  (Figure  22)  allows  for  prior  learning  and  knowledge  to  be  brought  into  the 
classroom.  In  addition,  all  new  knowledge  gained  outside  the  classroom  environment  is 
drawn  back  into  the  classroom.  The  purpose  of  both  these  techniques  is  to  enrich  the 
classroom  learning  environment,  connect  past,  present  and  any  learning  outside  the 
classroom with the classroom learning environment. 
 










others  in  charge of education  to use  technology as a  replacement  for  the  self‐orchestrated 
haemorrhaging of staff from the tertiary sector. The technology model in Figure 21 shows an 
educational environment that is completely enclosed by technology. Education becomes the 
only  tool  that  technology uses. Face‐to‐face  communication  is  lacking,  as  the polarization 










   Figure 23  Open classroom 
model 
Figure 22 Perceived technology model
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As a  result of  the  richness  in educational  tools,  including  technology,  strong  relationships 
with  other  learners  and  the  teacher,  cross  pollination  amongst  learners  and  the  teacher 












learners  do  not  understand  concepts  or  an  exercise,  they  are  taken  a  step  back,  the 
knowledge is shared, and they are allowed to move towards their goals at their own pace. 
Cross pollination of  learning  takes place between  the  learners and  the  teacher. Should  the 
teacher require additional innovation and creativity in a particular area, for example, during 
the development  of  the  supply  chain  concepts  game,  the  learners  volunteer  the  information 
needed to enhance their own learning experience, the teacher’s knowledge and consequently 










Figure 25  Perceived technology 





23,  the  learner  is perceived  to be placed  inside  an  enclosed  circle with  technology  as  the 
major educational tool. The teacher has been removed and the CLE is now an open one, with 
freedom of access for developers, IT staff, administrators and others, who no longer need the 
permission of  the  teacher  to access  the  learner directly. Although  the  learner has a  learner 
ID,  the developers,  IT  and web  resources  staff,  administrators and others,  through  the  IT 
department, can access  the  learner directly. Any  reference  to  education, based on  the work 
and ideas of Prensky and others, is removed, and edutainment becomes the focal point. The 





answering  and  the person  the  learner met  is  the  same person. Furthermore, whether  the 
person  is qualified  to  teach,  the  learner or  the parent paying  for  the education may never 
know.  Finally,  and more dangerously,  the person  answering  the  learner may be  a  sexual 
predator using  technology as an opportunity  to stalk his/her prey. A help  file may be  the 
next available solution.  
 
Under  the  control  of  individuals  or  companies,  some  having  a  financial  interest  in  the 
technology and  the educational sector, Figure 25 show  that  the  learner  is  left  in a cloud of 
confusion, with nowhere to turn. This outcome is markedly different from that of Figure 24, 
where relationships form the foundation of the classroom learning environment and an open 
education  model  allows  learners  to  use  tools  inside  and  outside  the  classroom  to  aid 
learning. In Figure 23, the developer/technology owner has little interest in the education of 
the learner, while the learner is left to build a relationship with the technology. Face‐to‐face 
communication  that  organizations  see  as  critical  skills  for  their  employees  to  have  is  not 
cultivated  nor  encouraged.  Furthermore,  although  it  appears  as  though  young  learners 
know more  about  technology,  this  thesis  found  that  the knowledge  is  superficial,  at best. 
Currently,  organizations  spend  around  14 months  training  young  people  to  think. These 
young people are fresh from university and proficient in face‐to‐face communication, a skill 
that employers desire.  In a cloud of  confusion  (Figure 23),  learners not only  lose valuable 





This  thesis points  to  the  importance of  face‐to‐face communication  (findings of  face‐to face 
interviews in Chapter 5 and main points repeated at the beginning of Chapter 6) in building 
relationships. Figure 24 allows learners to draw on existing relationships and build new ones 


















to  control  every  part  of  society,  including  an  individual’s  ability  to make  choices,  as  all 
individuals  belong  to  the  government.  Power  and decision making  comes  from  the  state 





be  educated.  The  parents  have  little  or  no  say  in  the  education,  as  the  government  has 
absolute  say  over  the  child,  young  adult  and  the  parents.  Furthermore,  there  is  no  free 
speech and students and parents are very  limited  in what  they can say. There  is generally 
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one universal education system that is enforced from the government on to the people. They 
have  no  input. Teachers  have  to  accept what  they  are  allowed  to  teach. The  curriculum, 
resources  etc.  are  pre‐prepared  and  the  teacher  picks  up  resources,  prepares  the 
lesson/lecture based on the resources provided and delivers the lesson/lecture. There are no 
choices: if children, parents, teachers and communities do not follow, there are consequences 
including  financial  or  resource  withdrawal  punishment.  There  is  absolute  control  by 
government, government agencies and others appointed by government to exercise control. 
 
There  is  minimal  consultation  and  negotiation.  Whatever  the  government  decides  is 
communicated,  in  a  controlled  environment,  to  the  people,  all  the  way  through  to 
communities,  families,  parents  and  children, mostly  on  a  need‐to‐know  basis. All media, 
including television, newspapers, internet, advertising and other mass media are controlled 




people  for  the people.  In a democratic country,  the  family  forms  the nucleus and decision 
making commences at  that  level. Freedom of speech  is having  the ability  to make choices 
without  penalties  (financial,  withdrawal  of  resources  and  punishment)  from  the  state 
through  the  government  or  its  agencies.    In  education,  parents decide  for  example what 
education they want for their children, when the learners are able to,  joint decision making 
occurs.  Learners  and  parents  decide  in  which  direction  they  want  education  to  occur. 
Communities have  the ability  to make decisions and  then communicate decisions  through 
open  forums  through  to government. Decision making  thus occurs at  the grassroots  level. 
All  tax payers  including parents,  teachers and  communities have  the  right  to decide how 




negotiate with  the people and  then relay  the wishes of  the people  to  the government. The 
principles of democracy thus includes consultation and negotiation, participation in decision 




Education  is owned by  the people, and not by  the  state as  in  the  case of  communism.  In 





have  the ability  to choose which education system they want for their children. Unlike  the 
education  environment under  communism,  there  is more  than one  education  system  in a 
democracy, and the parents and child have the right  to choose which education  they want 
for  their  child. Should  the parent  and  child  choose  a different  education  system, under  a 
democracy, they have the freedom to choose without any penalties attached to their choices. 
The  teachers, who may be parents  themselves and part of a whanau  (direct  family), hapu 
(extended  family)  and  Iwi  (community),  have  a  crucial  role  to  play  in  decision  making 
within the formal education setting.  
 
Government  education  agencies  and  administrators,  within  a  democracy,  are  obliged  to 
listen  to  the parents, children and  teachers, as,  in a democracy,  there  is  freedom of choice 
and decision making takes place at grassroots level and communicated upwards. 
 
As  the  community  and  the  family  unit,  which  includes  the  parents,  forms  the  core  of 



























The  learner  and  teacher,  therefore, do  not  operate  in  a  vacuum. The  learner  comes  from 
parents and the learner, parents and teacher form a part of an Iwi, the wider community of 










in addition  to building  trust, earning  respect and cross pollination of  learning,  the  teacher 
must  create  an  atmosphere of  safety  and  security  in  the  classroom  learning  environment. 
When  the  safety  of  the  learner  is  threatened,  the  parents  and  the  Iwi  have  the  right  to 
immediately address those safety and security issues. To assist if further clarification of the 







influenced  by  their  parents  and  their  Iwi  (wider  community).  Furthermore,  they  bring 
previous experiences; prior and continuous learning experiences while part of the class into 
the  formal classroom  learning environment. The  learner  learns  from  the  teacher and  from 
the rest of the students in class. Together with their parents, they should have a significant 






Every  teacher  forms  part  of  the  Iwi  and  bring  their  own  culture,  prior  and  continuous 
learning  into  the  classroom. The  role of  the  teacher  in  the CLE  is  critical:  the  teacher has 
direct  access  to  the  learner; uses  strategies  and  tools  to motivate  and  engage  the  learner; 
ensure the safety and security of learners in the classroom; and builds trust and respect. The 
teacher learns from and imparts knowledge to all the learners in the classroom. The teacher 
tailors  their  teaching  to  serve  the  needs  of  the  learner.  The  teacher  acknowledges  prior 








the  education  of  their  child  (called  learner  in  the  formal  education  environment). As  the 
parent,  learner and  teacher are  linked  through  the  Iwi  (wider community) and  sometimes 
even  through  hapu  (extended  family)  or whanau  (direct  family),  this  link  is  depicted  in 
Figure 27. The child was conceived and brought up by the parents with the help of the rest 
of the  family members, the hapu  (extended family) and  the Iwi (wider community). In  the 
formal education setting, based on Figure 27, the parents and, the hapu and the Iwi, have the 
right  to decide what  their  child  should  learn, how  it  is being  taught and  from whom  the 
child  is  receiving  the education. The whanau  (family) hapu  (extended  family) and  the  Iwi 
(wider community) have a direct link to the CLE as the parents form the nucleus of Figure 









Figure 27 Linking the learner, parents, teacher, whanau and Iwi 
 































































The  teacher,  learner  and  parents,  through  the  Iwi,  report  the  performance  of  the  senior 







Prior  learning  and  knowledge  is  cherished  and  utilized  to  enrich  and  enhance  the CLE. 
Differences  in  learning  and  knowledge  are  recognized  and  celebrated.  Experience  and 
knowledge  is  shared amongst  the  learners and between  the  teacher and  the  learners. The 
prior  learning  and  knowledge  is  utilized  to  connect  to  new  or  difficult  concepts. 
Furthermore,  knowledge  and  experience  gained  outside  the  CLE while  on  the  course  is 






















forms  a  part  of  the  pillars  of  good  governance.  In  addition  to  the  senior  administrator’s 
report, the BOT/Council will, through the Iwi and the parents, have direct feedback on the 
performance  of  the  senior  administration  team  and  can  more  clearly  access  their 
performance and develop methods to improve performance. Rather than just bystanders or 
listeners,  the Iwi  is  transformed  into an  information agent  that ensures the  feedback of  the 
teachers, parents and learners, who are served by the senior administration team, is heard. 






Iwi, who ensure  that  the wider community,  including  the  teacher,  learner and parents are 
involved  in  decision  making  that  affects  the  CLE.  Past  experiences,  knowledge  and 
information is shared to ensure that the financial and other resources are used wisely to the 
benefit of the CLE. Wastage of much needed tax payer financial resources are limited. Before 
any  major  decisions  or  changes  in  the  education  sector  are  made,  consultation  and 
negotiation by the Iwi through road shows will ensure that communities participate fully in 
the  negotiation  and  consultation  process.  This  process  of  consultation  and  negotiation 
ensures collaboration of the all communities, which fosters a spirit of collaboration and co‐
operation.  There  is  an  assurance,  through  this  process,  that major  strategic  decisions  are 
what  the people  long  for  and desire. Finally,  the process of  road  shows  through  the  Iwi, 
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consultation,  negotiation  and  collaboration  strengthens  and  reinforces  the  relationship 
between  the  people,  the  CLE  and  the  government.  With  such  a  process  in  place, 








parents with  the  learner  to  enrol  and  register  the  student. Any  results  from  students  are 
relayed  to  administration  at  the  institution  by  the  teacher.  Quality  is  assured  through 
moderation processes described under Section 6.5.2.1: Quality. The feedback from the learner 
and  the parent  is part  of  the  quality  assured process. The  feedback  is  incorporated  by  the 
teacher,  feedback  provided  directly  by  the  teacher  to  the  parent  and  the  learner  in  a 
supportive atmosphere, conducive to learning. 
 
The  SEM  fulfils  the  principals  of  democracy,  is  student  centred,  ensures  that  CLE  is 
reinstated as the focal point in the education sector where learning is individualized to suit 
the  learner,  the  learner  can  thrive,  be  engaged  and  motivated  to  perform  well.  An 
acknowledgement of past experience knowledge and skill and transporting and sharing it in 
the  CLE,  ensures  a  foundation  is  laid  to  build  trust,  respect  and  new  knowledge.  The 
acknowledgement of past experiences and  learning accumulated  in and outside  the home 
confirms intergenerational cross pollination and the importance of the role that the teachers, 
parents,  whanau,  hapu  and  Iwi  plays  in  lifelong  learning.  Quality  is  assured  through 
rigorous processes which connect the CLE and the environments external to the CLE, which 
includes  inter‐collegial,  interdepartmental,  inter‐institutional,  across  institutional, 
community  and  therefore  sector  wide  collaboration.  This  sector‐wide  collaboration  is 
student centred and ensures that the educational activities are focussed on and to the benefit 
of the learner and that quality is assured. More importantly, with quality assurance through 








fostered  and  shared;  which,  in  turn,  ensures  continuous  nurturing  and  growth,  lifelong 





In  such  an  environment  created  by  the  SEM,  there  is  inclusion,  recognition,  acceptance, 
celebration of and  respect  for  cultural diversity, which  significantly  reduces any bullying, 
abuse and disrespect that is currently typified and experienced in the education sector. The 
SEM  ensures  that  cultural  hegemony  that  the  BIAG  so  readily  exerts  on  the  current 
education  sector  leaving  it  disconnected,  lifeless  and  drained  of  much  needed  human 
capital, skill, knowledge and expertise, has little chance of flourishing and impacting. Sector 












demise  of  the  classroom  learning  environment. This  highlight  is  based  on  the  interviews 
conducted  at  the organizations,  the  action observations  in  class,  the various  focus groups 
conducted and the survey administered to the 2009 group. The  literature reviewed for this 
thesis points  to  the  continual  interference  of BIAG  in  the Classroom  learning. Additional 
urgent  research,  specifically of a qualitative nature,  is  imperative  to  support  the  literature 
review on  the  real  reason  for  the demise of  the  classroom  learning  environment over  the 
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years. What are  the changes  that have been brought about  in  the educational environment 
by BIAG over  the years? Were  these changes significant? Were  there any  research studies 





Secondly,  the  structural adjustments made  to  the  live NZ  economy are well documented. 
Further research opportunities exist to compare and contrast the circumstances which led to 
the  structural adjustments  to  the NZ  economy and  the NZ  educational  sector. What does 
sector‐wide collaboration really mean? What does the example of collaboration in the case of 
the  Rotorua  Hospital,  NZ,  highlighted  in  this  thesis,  mean  to  the  education  and  other 
sectors? How do the meals cooked for hospital patients in Wellington, NZ and airfreighted 
to the various hospitals throughout NZ fit with collaboration and integration? What are the 
real  costs  involved  in  such  an  operation?  What  is  the  role  of  major  conglomerates  like 
Richina and Air NZ,  in  the various  sectors,  including  the  education and health  sectors  in 
NZ? What  benefit  are  these major  conglomerates  to  the  classroom  learning  environment, 
other  than MOE diverting huge amount of  education dollars  from  the  classroom  towards 
these major  conglomerates? What  immediate  financial  benefit  is  there  for  towns  and  city 
residents  in  the  outsourcing  of  major  developments  in  the  education,  health  and  other 
sectors  to  such  conglomerates? Employment  opportunities  are  always  cited; what  are  the 




and powerful  functionality. The  finding  is based  on  the  interviews  conducted  at  the  two 
major  companies and  the observation at  the manufacturing and production plants during 
site visits. A possible research opportunity to add further substance to this assertion exists to 
study other organizations  that use  the higher  functions of Microsoft Excel. How do  these 
simple  technologies  impact  on  the  education  and  training  of  staff? What  exactly  are  the 
benefits of using such simple, readily available technologies? What are the costs compared to 
more  sophisticated  technologies  that  give  organizations  the  same  results  as  these  simple 
technologies? These costs should include dollar costs, obsolescence and tacit costs involved 
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in utilizing  these  readily available  technologies  compared  to  technologies  touted as  ‘more 
sophisticated’.  
 
Fourthly, on  the subject of cost,  this  thesis points out  that millions of dollars are spent on 
modern  technologies,  including  technologies  in  the educational sector. The  real cost  to  the 
educational sector is unknown. Judging from existing literature, my personal experience for 
over ten years in the tertiary sector in New Zealand and the total cost of new technologies, it 
would  seem  that  a more direct,  independent  investigation of  the  full  cost  and benefits of 
modern  technology  to  the  education  sector  are  justified.  Included  in  these  investigations 
should be  the entire cost of  training, usage, obsolescence, maintenance and replacement of 
such technologies. Furthermore, the time period until obsolescence of technology should be 
factored  into  this  calculation,  as  most  textbooks  and  literature  refers  to  technology  as 
‘constant  change’  and  ‘near  term  benefits’. These  terms  reduce  the word  ‘investment’,  so 




Fifthly,  this  thesis  claims  that  a  relationship  exists between  IT  culture  and  organizational 
culture, and that organizational culture is changing as a result of the IT culture. This study 
included two major businesses in the central North Island of New Zealand. The study area 
of  the  relationship between  IT  culture and organizational  culture, however, appears  to be 
relatively  new,  as  limited  literature  is  available  on  this  subject.  Therefore,  a  further 
interesting  avenue of  research would be  to  investigate  the  full  extent  to which  IT  culture 
impacts on organizational culture  in other organizations. The next step  then would be  the 
development of a complete model that can be tested. Once the model is tested, the impact of 






History,  though widely documented,  is often  ignored by proponents who claim  that  their 
concepts, ideas and technology as sophisticated or new. This thesis confirms that ‘new’ and 
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history,  been  around,  be  it  in  the  form  of  Darwinism,  Eugenics  and  Apartheid.  Sadly, 
cultural  hegemony  has  led  to  the  destruction,  of  many  human  lives.  In  commenting  on 
Weikart’s  (2004)  book,  Beckwith  starkly  reminds  us  that  ‘the  truth  uttered  by  Richard 
Weaver  decades  ago  is  indeed  a  fixed  axiom  of  human  institutions:  ʹideas  have 
consequences’’  (csustan.edu/history).  Despite  the  fact  that  in  countries  and  continents 
including Germany, Australia, New Zealand, Africa, North America and South Africa  the 
effects of polarization and cultural hegemony  is still undoubtedly visible  today,  this  thesis 




the  leadership  of  Hodgson,  a  firm  supporter  of  Veblen  and  Darwinism,  resulted  in  the 
replacement of politicians  and business people with  scientists  and  engineers  (1930s). This 




structural  adjustments  took  aim  at  business  and  politics,  while  the  latter  structural 
adjustments, as  the ICT Strategic Framework points out  (Chapter 1 & 2),  is  focused on  the 
education sector and, as section 2.3.3 points out, part of the health sector.  
Structural  adjustments  and  polarization  in  NZ  are  not  new.  Kelsey  (1995)  confirms  the 









how  these  reforms  accompanied  a  change  in  the  definition  of  education.  New  Zealand 
followed  the  redefinition  of  education,  paving  the  way  for  educational  adjustments  and 
reform. Hill and Oliver  (2008) explained how education  in New Zealand was  transformed 
into a mere marketable commodity, confirming Kelsey’s description of transformation of New 
Zealanders  from  citizens  to mere  consumers. By  2000,  in  the  tertiary  education  sector,  job 
losses  were  widespread.  In  addition,  private  educational  organizations  mushroomed 
everywhere as education dollars were channelled to this sector, and often existed for a very 
short period of time. The funding models for the tertiary sector were not spared, changing 
from funding  ‘bums on seats’  to  ‘contestable  funding’ to  ‘investing  in a plan’. By 2006,  the 
tertiary  education  sector was  nearly  on  its  knees: Continuous  restructuring,  redundancy, 
bullying and abuse of  teaching staff, saw staff haemorrhaging  from  the sector. To  remedy 




this  time  that Prensky ushered  in  the polarization model, which, as  this  thesis shows, was 
supported  by  others,  despite  inadequately  researched  statements  and  unsubstantiated 
claims.  Proponents  of  technology  with  the  polarization  model  as  a  cure  for  staff 
haemorrhaging, had the classroom learning environment now firmly in its sight.  




&  23)  based  on  the  findings documented  in  this  thesis:  First, The  open  classroom model 
showing  the  effectiveness  of  developing  peer  and  intergenerational  relationships  and 
secondly,  the  perceived  technology  model,  based  on  the  literature  reviewed  regarding 




Finally,  this  thesis  proposes,  introduces  and  explains  the  Strategic  Education Model  that 
sanctions the intergenerational cross pollination of knowledge, skills and ideas, sought after 
by  organizations,  in  both  business  and  education  alike.  The  CLE  is  highlighted  and 
explained  in detail  as  collaboration  and  connection,  fostered  through  participation  of  the 
learner, teacher, parent, Iwi, BOD, government agencies and other organizations. Quality is 
assured  from  the CLE,  through  to  institutional  level  to  inter  institutional and government 
agency level. Relationships are established, cherished and enhanced. Bullying and abuse are 
addressed cultural hegemony and polarization  is  removed and  the attention and  financial 
resources are focused on the CLE, where it rightfully belongs. 
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Zara Case: Fast Fashion from Savvy Systems 
A gallaugher.com case provided free to faculty & learners for non-commercial use 




The poor, ship-building town of La Coruña in northern Spain seems an unlikely 
home to a techcharged innovator in the decidedly ungeeky fashion industry, but 
that’s where you’ll find “The Cube”, the gleaming, futuristic central command of the 
Inditex Corporation (Industrias de Diseno Textil), parent of game-changing clothes 
giant, Zara. The blend of technology-enabled strategy that Zara has unleashed seems 
to break all of the rules in the fashion industry. The firm shuns advertising, rarely 
runs sales, and in an industry where nearly every major player outsources 
manufacturing to low-cost countries, Zara is highly vertically integrated, keeping 
huge swaths of its production process in-house. These counterintuitive moves are 
part of a recipe for success that’s beating the pants off the competition, and it has 
turned the founder of Inditex, Amancio Ortega, into Spain’s wealthiest man and the 
world’s richest fashion executive. 
 
Zara’s operations are concentrated in La Coruña and Zaragoza, Spain. A 
sampling of the firm’s designs, and “The Cube”, as shown on the firm’s 
websites. 
 
The firm tripled in size between 1996 and 2000, then skyrocketed from $2.43 billion 
in 2001 to $13.6 billion in 2007. By August 2008, sales edged ahead of Gap, making 
Inditex the world’s largest fashion retailer. While the firm supports eight brands, 
Zara is unquestionably the firm’s crown jewel and growth engine, accounting for 
roughly two-thirds of sales2. While competitors falter, Zara is undergoing one of the 
fastest global expansions the fashion world has ever seen, opening a store a day and 
entering new markets worldwide – 68 countries so far. The chain’s profitability is 
among the highest in the industry. The fashion director for luxury goods maker 
LVMH calls Zara ‘the most innovative and devastating retailer in the world’. 
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Zara’ duds look like high fashion, but are comparably inexpensive. A Goldman 
analyst has described the chain as “Armani at moderate prices”, while another 
industry observer suggests fashions are more “Banana Republic”, prices are more 
“Old Navy”. Offering clothing lines for women, men, and children, legions of fans 
eagerly await “Z-day”, each Zara location’s twice weekly inventory delivery that 
brings in the latest designs. In order to understand and appreciate just how 
counterintuitive and successful Zara’s strategy is, and how technology makes all of 
this possible, it’s important to first examine the conventional wisdom in apparel 
retail. To do that we’ll look at former industry leader – Gap. 
 
GAP – AN ICON IN CRISIS 
 
Most fashion retailers place orders for a seasonal collection months before these lines 
make an appearance in stores. While overseas contract manufacturers may require 
hefty lead-times, trying to guess what customers want months in advance is a tricky 
business. In retail in general and fashion in particular, there’s a saying: inventory = 
death. Have too much unwanted product on hand and you’ll be forced to mark down 
or write off items, killing profits. For years, Gap sold most of what it carried in 
stores. It was led by a man with a radar-right sense of style. Micky Drexler, the 
iconic CEO who helped turn Gap’s button down shirts and khakis into America’s 
uniform. Drexler’s team had spot-on tastes throughout the 90s, but when sales 
declined in the early part of this decade, Drexler was left guessing on ways to 
revitalize the brand and he guessed wrong – disastrously wrong. Chasing the youth 
market, Drexler filled Gap stores with miniskirts, low-rise jeans, and even a much-
ridiculed line of purple leather pants. The throngs of teenagers he sought to attract 
never showed up, and the shift in offerings sent Gap’s mainstay customers to 
retailers that easily copied the styles that Gap made classic. The inventory hot potato 
Drexler was left with crushed the firm.  
 
Gap’s same-store sales declined for 29 months straight. Profits vanished. Gap 
founder and Chairman Dan Fisher lamented “It took us 30 years to get to $1 billion 
in profits and two years to get to nothing”. The firm’s debt was downgraded to junk 
status. Drexler was out and for its new head, the board chose Paul Pressler, a Disney 
executive who ran theme parks and helped rescue the firm’s once ailing retail effort. 
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Pressler shut down hundreds of stores, but the haemorrhaging continued, largely due 
to bad bets on colours and styles8. During one holiday season, Gap’s clothes were 
deemed so off-target that the firm scrapped its advertising campaign and wrote off 
much of the inventory. The firm’s model of drawing customers in via big-budget 
television promotion had collapsed. Pressler’s tenure saw same store sales decline in 
18 of 24 months.  
 
A Fortune article on Pressler’s leadership was titled “Fashion Victim”, 
BusinessWeek described his time as CEO as a “Total System Failure”, and Wall 
Street began referring to him as DMW for Dead Man Walking. In January 2007, 
Pressler resigned, with Gap hoping its third Chief Executive of the decade could 
right the ailing giant.  
	
Contract Labor: Lower Costs at What Cost? 
 
Then, of course there are other problems with outsourcing production. Conventional 
wisdom suggests that leveraging cheap contract labour in developing countries can 
keep cost-of-goods low. Firms can lower prices and sell more, or maintain higher 
profit margins – all good for the bottom line. But thereʼs an ugly downside to 
contract manufacturing in the apparel industry, sweatshop labour. Global competition 
among contract firms has led to race-to-the-bottom cost-cutting measures. Too often, 
this means that in order to have the low-cost bid, contract firms skimp on safety, 
ignore environmental concerns, employ child labour, and engage in other ghastly 
practices. Despite the fact that Gap audits contract manufacturers and has a high 
standard for partner conduct, the firm has repeatedly been taken to task by watchdog 
groups, the media, and its consumers when reports exposed unacceptable work 
conditions that Gap failed to catch. This includes the Oct. 2007 video showing Gap 
clothes made by New Delhi children as young as 10 years old in what were described 
as ʻslave labourʼ conditions. Gap isnʼt alone; Nike, Wal-Mart, and many other 
apparel firms have been tarnished in similar incidents. Big firms are big targets and 
those firms that fail to adequately ensure their products are made under acceptable 
labour conditions risk a brand-damaging backlash that may turn off customers, repel 
new hires, and leave current staff feeling betrayed. Todayʼs manager needs to think 
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deeply not only about their own firmʼs ethical practices, but also those of all of their 
suppliers and partners. 
 
DON’T GUESS – GATHER DATA 
 
Having the wrong items in its stores hobbled Gap for nearly a decade, but how do 
you make sure stores carry the kinds of things customers want to buy? Try asking 
them. Zara’s store managers lead the intelligence gathering effort that ultimately 
determines what ends up on each store’s racks. Armed with handheld personal digital 
assistants (PDAs) to gather customer input, staff regularly chat up customers to gain 
feedback on what they’d like to see more of. A Zara manager might casually ask: 
What if this skirt were in a longer length? Would you like it in a different colour? 
What if this v-neck blouse were available in a round-neck? 
 
Another level of data gathering starts as soon as the doors close. Then the staff turns 
into a sort of CSI in the forensics of trend-spotting, looking for evidence in the piles 
of unsold items that customers tried on but didn’t buy. Do there seem to be any 
preferences or disappointment in cloth, color, or styles offered among the products in 
stock? PDAs are also linked to the store’s point-of-sale (POS) system, showing how 
garments rank by sales. In less than an hour, managers can send updates that 
combine the hard data captured at the cash register combined with insights on what 
customers would like to see. All of this valuable data allows the firm to plan styles 
and issue re-buy orders based on feedback rather than hunches and guesswork. The 





Rather than create trends by pushing new lines via catwalk fashion shows, Zara 
prefers to follow with designs where there’s evidence of customer demand. Data on 
what sells and what customers want to see goes directly to “The Cube” in La Coruña, 
where teams of some 300 designers crank out an astonishing 30,000 items a year 
versus 2,000-4,000 items offered up at big chains like H&M (the world’s third 
largest fashion retailer) and Gap. While H&M has offered lines by star designers like 
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Stella McCartney and Karl Lagerfeld, as well as celebrity collaborations with 
Madonna and Kylie Minogue, the Zara design staff are mostly young, hungry 
Project Runway types fresh from design school. There are no prima donnas in “The 
Cube”. Team members must be humble enough to accept feedback from colleagues, 
as well as share credit for winning ideas. Individual bonuses are tied to the success of 
the team, and teams are regularly rotated to cross-pollinate experience and encourage 
innovation. 
 
MANUFACTURING & LOGISTICS 
 
In the fickle world of fashion, even seemingly well-targeted designs could go out of 
favor in the months it takes to get plans to contract manufacturers, tool up 
production, then ship items to warehouses and eventually to retail locations. But 
getting locally targeted designs quickly onto store shelves is where Zara really 
excels. In one telling example, when Madonna played a set of concerts in Spain, 
teenage girls arrived to the final show sporting a Zara knock-off of the outfit she 
wore during her first performance.  
 
The average time for a Zara concept to go from idea to appearance in store is 15 days 
vs. rivals who receive new styles once or twice a season. Smaller tweaks arrive even 
faster. If enough customers come in and ask for, say a round neck instead of a “v” 
neck, a new version can be in stores with in just 10 days16. To put that in perspective, 
Zara is twelve times faster than Gap, despite offering roughly ten times more unique 
products! Contrast this with H&M, where it takes three to five months to go from 
creation to delivery – and they're considered one of the best. Other retailers need an 
average of six months to design a new collection and then another three months to 
manufacture it. VF Corp (Lee, Wrangler) can take 9 months just to design a pair of 
jeans, while J. Jill needs a year to go from concept to shelves. At Zara, most of the 
products you see in stores didn't exist three weeks earlier, not even as sketches. The 
firm is able to be so responsive through a competitor-crushing combination of 
vertical integration and technology-orchestrated coordination of suppliers, just-in-
time manufacturing, and finely-tuned logistics. While H&M has 900 suppliers and no 
factories, nearly 60% of Zara’s merchandise is produced in-house, with an eye on 
leveraging technology in those areas that speed up complex tasks, lower cycle time, 
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and reduce error. Profits from this clothing retailer come from blending math with its 
data-driven fashion sense. Inventory optimization models help the firm determine 
how many of which items in which sizes should be delivered to stores during twice-
a-week shipments, ensuring stores are stocked with just what they need.  
 
Outside the distribution center in La Coruña, fabric is cut and dyed by robots in 23 
highly automated factories. Zara is so vertically integrated, the firm makes 40 
percent of its own fabric and purchases most of its dyes from its own subsidiary. 
Roughly half of the cloth arrives undyed so the firm can respond as any mid-season 
fashion shifts occur. After cutting and dying, many items are stitched together 
through a network of local cooperatives that have worked with Inditex so long they 
don’t even operate with written contracts. The firm does leverage contract 
manufacturers (mostly in Turkey and Asia) to produce staple items with longer shelf 
lives, such as t-shirts and jeans, but this volume accounts for only about 1/8th of 
dollar volume. All of the items the firm sells end up in a 5 million square foot 
distribution center in La Coruña, or a similar facility in Zaragoza in Spain’s 
northeast. The La Coruña facility is some nine times the size of Amazon's warehouse 
in Fernley, Nevada, or about the size of 90 football fields. The facilities move about 
2.5 million items a week, with no item staying in-house for more than 72 hours. 
Ceiling-mounted racks and customized sorting machines patterned on equipment 
used by overnight parcel services whisk items from factories to staging areas for each 
store. Clothes are ironed in advanced, packed on hangers, with security and price 
tags affixed. This means that instead of wrestling with inventory during busy periods, 
employees in Zara stores simply move items from shipping box to store racks, 
spending most of their time on value-added functions like helping customers find 
what they want. Efforts like this help store staff regain as much as three hours in 
prime selling time. 
 
Trucks serve destinations that can be reached overnight, while chartered cargo flights 
serve farther destinations. The firm recently tweaked its shipping models through Air 
France-KLM Cargo and Emirates Air, so flights can coordinate outbound shipment 
of all Inditex brands with return legs loaded with raw materials and half-finished 
clothes items from locations outside of Spain. Zara is also a pioneer in going green. 
In Fall 2007, the firm’s CEO unveiled an environmental strategy that includes the 
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use of renewable energy systems at logistics centers including the introduction of 




Most products are manufactured for a limited production run. While running out of 
bestsellers might be seen as a disaster at most retailers, at Zara the practice delivers 
several benefits. First, limited runs allow the firm to cultivate the exclusivity of its 
offerings. While a Gap in L.A. carries nearly the same product line as one in 
Milwaukee, each Zara store is stocked with items tailored to the tastes of its local 
clientele. A Fifth Avenue shopper quips “At Gap, everything is the same”, while a 
Zara shopper in Madrid says “you’ll never end up looking like someone else”. 
Upon visiting a Zara, the CEO of the National Retail Federation marveled “It’s like 
you walk into a new store every two weeks”. Second, limited runs encourage 
customers to buy right away and at full price. Savvy Zara shoppers know the newest 
items arrive on black plastic hangers, with store staff transferring items to wooden 
ones later on. Don’t bother asking when something will go on sale, if you wait three 
weeks the item you wanted has almost certainly been sold or moved out to make 
room for something new. Says one 23-year old Barcelona shopper “If you see 
something and don’t buy it, you can forget about coming back for it because it will 
be gone”.  
 
A study by consulting firm Bain & Co. estimated that the industry average 
markdown ratio is approximately 50%, while Zara books some 85% of its products at 
full price. The constant parade of new, limited-run items also encourages customers 
to visit often. The average Zara customer visits the store 17 times per year, compared 
with only three annual visits made to competitors. Even more impressive - Zara puts 
up these numbers with almost no advertising. The firm’s founder has referred to 
advertising as a “pointless distraction”. The assertion carries particular weight when 
you consider that during Gap’s collapse, the firm increased advertising spending but 
sales dropped. Fashion retailers spend an average of 3.5% of revenue promoting their 
products, while ad spending at Inditex is just 0.3%. Finally, limited production runs 
allows the firm to, as Zara’s CEO once put it “reduce to a minimum the risk of 
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making a mistake, and we do make mistakes with our collections". Failure rates of 
the chain’s product line are reported to be just 1 percent, compared with the 
industry average of 10 percent.  
 
While stores provide valuable front-line data, headquarters plays a major role in 
directing instore operations. Software is used to schedule staff based on each store’s 
forecasted sales volume, with locations staffing up, say at peak times such as lunch 
or early evening. The firm claims these more flexible schedules have shaved staff 
work hours by two percent. This constant refinement of operations throughout the 
firm’s value chain has helped reverse a prior trend of costs rising faster than sales. 
Even the store displays are directed from “The Cube”, where a basement staging area 
known as “Fashion Street” houses a Potemkin village of bogus storefronts meant to 
mimic some of the chain’s most exclusive locations throughout the world. It’s here 
that workers test and fine-tune the chain’s award-winning window displays, 
merchandise layout, even determine the in-store soundtrack. Every two weeks, new 
store layout marching orders are forwarded to managers at each location. 
 
Technology ≠ Systems. Just Ask Prada 
 
Hereʼs another interesting thing about Zara. Given the sophistication and level of 
technology integration into the firmʼs business processes, youʼd think that Inditex 
would far outspend rivals on tech. But as researchers Donald Sull and Sefano 
Turconi discovered, “Whether measured by IT workers as a percentage of total 
employees or total spending as a percentage of sales, Zaraʼs IT expenditure is less 
than one-fourth the fashion industry average”. Zara excels by targeting technology 
investment at the points in its value chain where it will have the most significant 
impact, making sure that every dollar spend on tech has a payoff. Contrast this with 
high-end fashion house Pradaʼs efforts at its flagship Manhattan location. The firm 
hired the Pritzker Prize-winning hipster architect, Rem Koolhaas, to design a location 
Prada would fill with jaw-dropping technology. All items for sale in the store would 
sport with RFID tags. Walk into a glass dressing room and customers could turn the 
walls opaque, then into a sort of combination mirror and heads-up display. By 
wirelessly reading the tags on each garment, dressing rooms would recognize what 
was brought in and make recommendations of matching accessories, as well as 
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similar products that patrons might consider. Customers could check inventory, and 
staff sporting PDAs could do the same.  
 
A dressing room camera would allow clients to see the front and back view side-by-
side as they tried on clothes. It all sounded slick, but execution of the vision was 
disastrous. Customers didnʼt understand the foot pedals that controlled the dressing 
room doors and displays, with reports of some fashionistas disrobing in full view, 
thinking the walls went opaque when they didnʼt. Others got stuck in dressing rooms 
when pedals failed to work, or doors broke, unable to withstand the demands of the 
high-traffic tourist location. The inventory database was often inaccurate, regularly 
reporting items as out of stock even though they werenʼt. As for the PDAs, staff 
reported that they “donʼt really use them anymore” and that “we put them away so 
tourists donʼt play with them”. The investment in Pradaʼs in-store technology was 
also simply too high, with estimates suggesting the location took in just one-third the 
sales needed to justify expenses. 
 
The Prada example offers critical lessons for managers. While itʼs easy to get 
seduced by technology, an information system is actually made up of more than 
hardware and software. An IS also includes data used or created by the system, as 
well as the procedures and the people who interact with the system. Getting the right 
mix of these five components is critical to executing a flawless information system 
rollout. Financial considerations should forecast the return-on-investment (ROI) of 
any such effort (i.e. what will we get for our money and how long will it take to 
receive payback?). And designers need to thoroughly test the system before 
deployment. At Pradaʼs Manhattan flagship store, the effort looked like tech chosen 





The holy grail for the strategist is to craft a sustainable competitive advantage that is 
difficult for competitors to replicate. And for nearly two decades now, Zara has 
delivered the goods. But that’s not to say the firm is done facing challenges. 
Consider the limitations of Zara’s Spain-centric, just-in-time manufacturing model. 
By moving all of the firm’s deliveries through just two locations, both in Spain, the 
firm remains hostage to anything that could create a disruption in the region. Firms 
often hedge risks that could shut down operations - think weather, natural disaster, 
terrorism, labour strife, or political unrest - by spreading facilities throughout the 
globe. If problems occur in northern Spain, Zara has no such fall-back. 
 
In addition to the operations vulnerabilities above, the model also leaves the firm 
potentially more susceptible to financial vulnerabilities as the Euro has strengthened 
relative to the dollar. Many low-cost manufacturing regions have currencies that are 
either pegged to the dollar or have otherwise fallen against the Euro. This means 
Zara’s Spain-centric costs rise at higher rates compared to competitors, presenting a 
challenge in keeping profit margins in check. Also a concern – rising transportation 
costs. As fuel costs continue to rise, the model of twice-weekly deliveries that has 
been key to defining the Zara experience becomes more expensive to maintain. Still, 
Zara is able to make up for some cost rises by increasing prices overseas (in the US, 
Zara items can cost 40% or more than they do in Spain). Zara reports that all North 
American stores are profitable, and that it can continue to grow its presence, serving 
40-50 stores with just two US jet flights a week35. Management has considered a 
logistics center in Asia, but expects current capacity will suffice until 2013. A center, 
say in the maquiladora region of northern Mexico, may also be able to serve the US 
markets via trucking capacity similar to the firm’s Spain-based access to Europe, 
while also providing a regional center to serve growth throughout Latin America, 
should the firm continue its Western Hemisphere expansion.  
 
Rivals have studied the firm’s secret sauce, and while none have attained the 
efficiency of Amancio Ortega’s firm, many are trying to learn from the master. There 
is precedent for contract firms closing the cycle time gap with vertically integrated 
competition that own their own factories. Dell (a firm that builds its own PCs while 
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nearly all its competitors use contract labor) has recently seen its manufacturing 
advantage from vertical integration fall as the partners that supply rivals have 
mimicked its techniques to become far more efficient. In terms of the number of new 
models offered, clothing is actually more complex than computing, suggesting Zara’s 
value chain may be more difficult to copy. Still, H&M has increased the frequency of 
new items in stores, Forever 21 and Uniqlo get new looks within 6 weeks, Renner, a 
Brazilian fast fashion rival, rolls out mini-collections every two months, and 
Benetton, a firm that previously closed some 90 percent of US stores, now 
replenishes stores as fast as once a week. 
 
Finally, firm financial performance can also be impacted by broader economic 
conditions. When the economy falters, consumers simply buy less and may move a 
greater share of wallet to less stylish but even lower-cost offerings from deep 
discounters like Wal-Mart. Zara is particularly susceptible to conditions in Spain, 
since the market accounts for nearly 40 percent of Inditex sales. Global expansion 
will provide the firm with a mix of locations that may be better able to endure 
downturns in any single region.  
 
Zara’s winning formula can only exist through management’s savvy understanding 
of how information systems can enable winning strategies. It is technology that helps 
Zara identify and manufacture the clothes customers want, get those products to 
market quickly, and eliminate costs related to advertising, inventory missteps, and 
markdowns. A strategist must always scan the state of the market as well as the state 
of the art in technology, looking for new opportunities and remaining aware of 
impending threats. With systems so highly tuned for success, it may be unwise to bet 
against “The Cube”. 
 
Tech for Good: The Fair Factories Clearinghouse 
 
The problem of sweatshop labor has plagued the clothing industry for years. 
Managers often feel the pressure to seek ever lower costs and all too often end up 
choosing suppliers with unacceptably poor practices. Even well-meaning firms can 
find themselves stung by corner-cutting partners that hide practices from auditors or 
truck products in from unmonitored off-site locations. The results can be tragic for 
257 
those exploited, and can carry lasting negative effects for the firm. The sweatshop 
moniker continues to dog Nike years after allegations were uncovered and the firm 
aggressively moved to deal its problems. Nike rival Reebok (now part of Adidas) has 
always taken working conditions seriously. The firm even has a Vice President of 
Human Rights, and has made human dignity a key platform for its philanthropic 
efforts. Reebok invested millions in developing an in-house information system to 
track audits of its hundreds of suppliers along dimensions such as labour, safety, and 
environmental practices. The goal in part was to identify any bad apples, so that one 
division, say sporting goods, wouldn’t use a contractor identified as unacceptable by 
a the sneaker line. The data was valuable to Reebok, particularly given that the firm 
has hundreds of contract suppliers.  
 
But senior management realized the system would do even more good if it the whole 
industry could share and contribute information. Reebok went on to donate the 
system and provided critical backing to help create the non-profit Fair Factories 
Clearinghouse. With management that includes former lawyers for Amnesty 
International, Fair Factories (FairFactories.org) provides systems where apparel and 
other industries can share audit information on contract manufacturers. Launching 
the effort wasn’t as easy as sharing the technology. The U.S. Justice Department 
needed to provide a special exemption, and had to be convinced. 
 
the effort wouldn’t be used by buyers to collude and further squeeze prices from 
competitors (the system is free of pricing data). Suppliers across industries now 
recognize that if they behave irresponsibly, the Fair Factories system will carry a 
record of their misdeeds, notifying all members to avoid the firm. As more firms use 
the system, its database becomes broader and more valuable. To their credit, both 









An Information System 
Supply Chain Management 
Supply Chain Integration 
Inventory Stocking Points 
Inventory Stocking Points 
Decoupling 
Bullwhip Effect 
Information, Cash & Material Flows in a Supply Chain 
Ten Flatteners of the World 





Questions for interview on impact of technology 
Natives/Immigrants on IT culture – Impact of IT culture on 
organizational Culture 
 
Note: Respondents can work outside the IT department within a or within the 






















Interviewee (Title and Name): ______________________________________ 
Interviewer: _____________________________________________________ 
 
All participants have already received information sheets on the purpose of the 
interview. 
Prior responding to the three main questions outlined below, each respondent will be 
asked to provide a few personal background information relevant to this study. As far 
as possible, allow the interviewee to do most of the talking. Probe if necessary. If 
interviewee mentions something important, note it down and clarify before going on 
to a next question/sub question. 
 
Interviewer: Mrs Cecile Hoods, accompanied by Peter Sun, Waikato University for 
first four interviews, thereafter, by myself 
Interviewees: Experts pre-selected by the HR department at two large corporates. Could 
work inside/outside IT dept. Respondents are both male and female 
selected based on knowledge of IT. 
Key words: Technology Natives, Technology immigrants, organizational Culture, IT 
culture, cultural change. 
Note: Respondents can work outside the IT department within a or within the IT 
department of the organization 
 
Protocol based on : McNamara guidelines for structured open-ended questionnaires. 
Keep a note pad to make short notes, especially when interviewee says something and 




Greet and thanks followed by introductions. To facilitate our note-taking, I would 
like to audio tape our conversations today with this Dictaphone. I will record your 
permission. For your information, only my supervisor and I will be privy to the tapes 
which will be eventually destroyed after they are transcribed. A reminder that the 
information sheet explains:  
 All information will be held confidential,  
 Your participation is voluntary and you may stop at any time if you feel 
uncomfortable, and  
 I do not intend to inflict any harm.  
 
I have planned this interview to last no longer than one hour. During this time, I 
have few questions that I would like you to give your honest responses to. If time 
begins to run short, it may be necessary to interrupt you in order to push ahead and 
complete this line of questioning. Thank you for your agreeing to participate. Do you 
have any questions before we start this interview? 
 
Question 1: Background  
 
Can you please record your name and give me some background on yourself i.e how 
long have you been here and what position do you hold? 
 Probe: This is a critical question; so, if not sufficient information on position 
held, ask: what is your title? 
Interviewer: Check note pad: Any answer to probe? Keep note of any other 
interesting change or body language. 
 
Question 2: Technology natives/ immigrants and electronic gadgets 
 
Explain to them the definition of TI/TN. The difference between Technology natives  
– Born in an era with computers, laptops, mobile phones, IPODS and other 
communication devices around them - Technology immigrants the opposite – if they 
have a question, let them ask it first 
 Can you describe to me the extent you immerse yourself and the extent to 
which you are comfortable with information technologies? 
 Probe: Both in work place and at home 
Interviewer: Check note pad: Any answer to probe? Keep note of any other 
interesting change or body language. 
 
Question 3: This question is around IT in your workplace 
 
 Do you work in the IT dept in your organization Yes/No 
 How long have you worked around IT in your workplace? How long in your 
present position 
 Do you work in groups and how are those groups constructed? 
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 Probe: what type of people/skill is required to form a group  
 Describe to me/us your role in your department 
o Probe, if necessary – how important is IT to you in your workplace 
 How long at your previous workplace? 
 How were groups put together there? 
IF NO 
 
 Tell me/us about your role in your organization 
 In which way does IT affect you in your workplace 
o Probe – how important is IT to you in your workplace 
Interviewer: Check note pad: Any answer to probe? Keep note of any other 
interesting change or body language 
 
Question 4: This question is around the influence of IT on organizational 
culture 
 
Short explanation In its simplest form, organizational culture is the personality of the 
organization. 
 How has IT changed the way you do business 
 What impact does IT have on Organizational culture 
 What significant difference has Technology Immigrants/Natives made to 
your department and organization 
 What about the previous org. you worked for? 
 Think of IT Dept and your current organization, what, if any influence does 
the IT dept have on the organizational culture? 
Probe if necessary if these questions are not answered or if answers are unclear. 
Interviewer: Check note pad: Any answer to probe? Keep note of any other 





Thank you so much for your time and for taking part in this research. At the moment, 
is there anything else that you would like to 
add?______________________________ Here are my contact details in 
case you think of anything else that you want to add. 
 
Thank you once again for your time. I do have your contact details and I will contact 
you once I have typed the recorded information so that you can check whether 
everything is the way you meant it to be. Are you O.K. with that? Thank you once 
again. It was great meeting you, I really appreciate your time. 
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Interviewer: After interview, before next one, go through notes, clarify some, add 















Note for Observer: The focus of each action observation is the activity that the 
learner is given and how the learner works through it. Thereafter, a questionnaire to 
measure what was observed follows. Only fill in the parts of the questionnaire that 
applies 
Action Observation 1: This session is a practical one while learners are working 
on the computer. Throughout session, observe body language, tone, emotions, 
motivation and add to running notes 
What to Observe with activity 1: internet navigation abilities, software 
navigation, levels of motivation. In particular, keep running observation notes on 
how, when, who, what? 
Duration : 15 – 30 mins 
Observation as : Pairs/groups 
Date: 
Number of Participants 
After session: Complete questionnaire 
 
Before Action Observation 1:  
 First class, so ensure all students have computer access 
 Have in class lesson plan 
 Date, time 
 Theme for that particular class. 
 Make sure all computers are working 
 Ensure overhead is working, white board markers 
Observer: Mrs Cecile Hoods 
Action observation participants: Supply Chain students. 
Years:     Three Years: 2007, 2008, 2009 
Number of action observations:  Five  
Additional action observations:  A sixth one added for the 2009 group. 
Protocol based on : Prince & Felder, Somekh and O’Brien. 
Measurement of Motivation theories and 
Keep a pad at the desk to make short notes, if possible, during the action 
observation sessions. Otherwise, do it afterwards. 
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 Make list of internet sites for that day, plus activities scheduled in 
class 
 Just before observation, decide whether learners are going to do group 
work – if so, balance numbers, let them divide into groups 
 Prepare for any intervention that is needed 
 Study the protocols for activity 1 & 2. 
 Bring this protocol which includes a questionnaire section 
 Prepare what it is that the learners need to look up on the internet 
 let learners move into groups 
Part A: Key indicators: During Action Observation Activity 1: If you can 
observe all these activities, do so. Specifically note, after introducing the lesson for 
the day, and giving activity 1, how students:  
React when asked to divide into groups - how 
 Do they do so immediately and what was their emotions like? Happy, sad, 
indecisive? 
 Do they start talking immediately? Organizing themselves, 
who will do what? 
 If indecisive, ask if they need some assistance, and how they would like to be 
assisted.  Observer could provide based on need, for example, a team activity, 
learning each other’s names, or any assistance that the learners ask for to help 
divide them into groups. 
 How do they deal with group work  
o Dependent on age? Expertise? 
o Who gets a turn when? 
o Any intervention needed if they do not know how to deal with the 
group work? 
 Provide intervention, then continue observation 
 Keep running observation and intervention notes, plus outcomes 
o Were they more decisive? 
o What are their emotions like? 
o Do they start talking to each other immediately? 
o Do they organize themselves 
 If not, help them organize themselves by asking questions 
about who would do what in the group 
 Who would go on the computer first, who would read the 
notes 
 What was their knowledge about internet, software 
 Before accessing the internet? 
 Do they appear confident/not confident? 
 Access and work their way around the internet – navigating, searching 
 How well can they navigate? Search? 
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 Were they slow? Fast? 
 Energy Levels: energetic, lethargic 
 In terms of age,  
 Which group is quicker 
 Which group is slower 
 Look at the quality of information they found? Poor? Good? 
 Whole class good quality information? Do nothing 
 If struggling, how many? Age difference? Groups? Individuals? 
 How do they react? 
 What do they struggle with 
 If a group or two find pour quality information, does any group need help?  
 Find out what help they need, probe, question. If unable to find, assist. 
 If poor, ask some questions.  
 If whole class poor, stop class, clarify, ask some questions, break activity into 
smaller step, show example on overhead, then let learners follow, while 
observing. Move to the next step and let learners do it by themselves, observe 
and making running observation notes. Continue until activity complete 
 Do they need extra help on next step? What, if any, 
help do they need? 
 How do learners in front of the computer? Confident, not confident? 
 Do they go directly into activity? 
 Was there any difficulty? If so, what was it? 
 What are the learner’s emotions while they are working? 
 If negative, do they need any support, encouragement – 
if yes, provide it 
 If positive, provide encouragement that will keep it 
positive 
Part B: At the End of activity 1- Include Motivation   
 Review notes 
 You documented what occurred in this observation session above. In this end 
of activity section, you are asked to use that information, as well as any other 
pertinent information to measure, amongst other things, the motivation of 
learners. 
 Rate each of a number of key indicators from 1 (poor/low) to 5 (to a great 
extent/high) in five difference categories by circling the appropriate response. 
Any one session is not likely to provide evidence for every single indicator; 
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use 6, "Don’t know" when there is not enough evidence for to make a 
judgment. Use 7, "N/A" (Not Applicable) when you consider the indicator 
inappropriate given the purpose and context of the session. Similarly, there 
may be entire rating categories that are not applicable to a particular session. 
 Note that you may list any additional indicators you consider important in 
capturing the essence of this session and rate these as well. 
 Use "Ratings of Key Indicators" (Part A) to inform "Synthesis Ratings" (Part 
B) and indicate in "Supporting Evidence for Synthesis Ratings" (Part C) what 
factors were most influential in determining your synthesis ratings. Section 
Two concludes with motivation ratings 
 Add to running observation and intervention notes 
 
1. Organizational skills: 1 2 3 4 5 6 7
2. Reaction when asked to divide into groups         
a. Happy  1 2 3 4 5 6 7
b. Sad  1 2 3 4 5 6 7
3. Energy levels before they started navigation 1 2 3 4 5 6 7
4. Energy Levels during navigation 1 2 3 4 5 6 7
5. Energy levels after navigation 1 2 3 4 5 6 7
6. Confidence level: 1 2 3 4 5 6 7
a. Before navigating internet 1 2 3 4 5 6 7
b. Confidence level once navigating 
internet  
1 2 3 4 5 
 
6 7
5. Quality of information before intervention 1 2 3 4 5 6 7
 
6. Quality of information after intervention 1 2 3 4 5 6 7
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7. While working:    
a. Support needed  1 2 3 4 5 6 7
b. Encouragement needed 1 2 3 4 5 6 7
8. Motivation:          
a. Willingness to perform 1 2 3 4 5 6 7
b. Perseverance  1 2 3 4 5  6 7
c. commitment  1 2 3 4 5  6 7
d.  Persistence when performing task 1 2 3 4 5  6 7
e. Using initiative         
 
What to Observe with activity 2: Task completion, direction needed, focussed 
on task. In particular, keep running observation and intervention notes on how, 
when, who, what? 
Duration : 15 – 30 mins 
Observation as : Pairs/groups 
Date: 
Number of Participants 
Part A: Key indicators: During the Action Observation 1 activity 2: Specifically 
note, after introducing the activity 2, and giving the activity, how much 
 Direction is needed 
 Who do they ask direction from 
 Teacher 
 Peer 
 Peer and Teacher 
 Which order first: 
 Peer, teacher 
 Peer Teacher peer? 
 Teacher, peer 
 Teacher, peer, teacher 
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 When they do the task 
 Are they focussed/easily distracted 
 Could they complete a task, then do something else 
 If not 
 At which stage do they start something else 
 Is there any intervention needed to get learner 
to focus on task 
 If No, intervention is not needed for whole 
class 
  then provide intervention for 
that group or the particular 
student, and start the observation 
cycle with that student again-
provide an example first, let 
group/student follow, then let 
group or student do it by 
themselves while observing 
 If Yes, discontinue the whole class session, 
decide what the intervention would be then 
 Intervene by using the most 
appropriate tool for learner so 
that they can focus on task 
 If another intervention is needed, 
provide it then 
 Observe to see if students were 
able to cope with the activity by 
themselves 
o If still unable to focus, use additional tools, e.g boundaries, 
then relax boundaries as learner becomes more focussed 
o Are learners able to continue classwork outside class hours 
 If yes, provide work 
 If no, rearrange class activities so that work can be 
done in class. 
 Are they focussed or easily distracted 
 Do they need any intervention to help with distraction 
 What was the distraction 
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 How easily were they distracted 
 If so, record intervention, and outcome afterwards 
 Are they more focussed or 
 Do they need more assistance – if so, intervene 
to get them back on track 
 Keep running notes 
 Provide Running observation and intervention notes. 
Section B After Action Observation 1: Activity 2: 
 
1. Organizational skills: 1 2 3 4 5 6 7
 
2. Direction needed  1 2 3 4 5 6 7
 
3. Reaction when asked to divide into groups         
 
a. Happy  1 2 3 4 5 6 7
 
b. Sad  1 2 3 4 5 6 7
 
4. Energy levels before they started navigation 1 2 3 4 5 6 7
 
5. Energy Levels during navigation 1 2 3 4 5 6 7
 
6. Energy levels after navigation 1 2 3 4 5 6 7
 
7. Confidence level: 1 2 3 4 5 6 7
 
c. Before  1 2 3 4 5 6 7
 
d. Confidence level after 1 2 3 4 5 6 7
 




6. Quality of information after intervention 1 2 3 4 5 6 7
         
7. While working:    
 
a. Support needed  1 2 3 4 5 6 7
 
b. Encouragement needed 1 2 3 4 5 6 7
 
8. Motivation:          
 
a. Willingness to perform 1 2 3 4 5 6 7
 
b. Perseverance  1 2 3 4 5  6 7
 
c. commitment  1 2 3 4 5  6 7
 
d.  Persistence when performing task 1 2 3 4 5  6 7
 
 
 Review observation and intervention notes.  
 Ensure activities where help was given, is written down 
 How do they respond to help? 
 How do they do during the next step? Was there any additional 
intervention? 
 When was intervention needed 
 How was intervention done 
 Was intervention successful/unsuccessful 
 Able to do next steps on their own 
 Get the results needed 
 Summarize the observation and intervention and outcome notes 
 Attach any evidence 
 Any urgent changes that needs to be made – document and make the changes 
as soon as possible 
 After 2008 and 2009 observations, compare the years and summarize 
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 Store for transcription purposes  
Action Observation 2: Use and play of 1960 computer simulation game 
Action Observation 2: This session is another practical one while learners are 
playing the game on the computer. Throughout session, observe body language, 
tone, emotions and add to running notes 
What to Observe: Specifically note, this is a 1960s game, so after introducing 
the game how they respond, how they follow the notes, ability to keep them 
engaged/motivated, emotions, focus. 
Duration :  +/ 30 – 45 mins 
Observation as : Pairs/groups 
Date: 
Number of Participants 
 
Before Action Observation 2:  
 Go through notes of observation 1. Is there anything that you need to 
take note of? 
 Make a note, and take it with to class 
 Theme for that particular class. 
 Make sure all computers and computer simulation game is working 
 Prepare for any intervention that is needed 
 Let learners sit in groups at the beginning of class. 
 Give all learners a copy of the game instructions 
 Show how to play the game on the overhead projector 
 Then let the students try 
Part A: Key indicators: During Action Observation  2:  
How do they respond when they saw the game on the overhead, were they 
 Interested, disinterested, engaged, disengaged, motivated, not motivated? 
o If interested, motivated, show them how to play the game 
 Ask them questions 
 While playing the game, observe each group at their computer 
 Are they enjoying it? 
 Is there any intervention needed? 
o If disinterested, unmotivated, try and use some motivation strategies, 
eg. Focus on this task, as soon as it is finished, we will move onto 
another interesting one 
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 How do they respond? 
o Show them how to play the game 
 How do they react to the game instructions? 
 Do they find it easy to follow? 
 Do they read it through first 
 When they tried to follow it, were they able to? If not, 
intervene, discuss and answer questions 
 If still unable to play the game, show them step by step 
 Then observe while they play 
 Ease with which they play the game 
 Was there any comments, if so, document what it was, 
was it audible. 
 What do they do during the practical simulation session 
 After assessment task based on the game, do they 
 Access it again (for this, access IT records, as students 
may have accessed it outside class) – do they access it 
again, if so, how many times? 
 How do they express themselves afterwards? 
 Amongst each other, to the teacher? 
Was it audible? 
 If still unable to motivate them, are there any other 
enticements? Use those strategies 
 Is there a change in motivation levels? 
 If yes, and students are playing the game, 
observe how they play it and their emotions 
while playing 
 If motivated to play the game, walk around the room and establish how far 
they are in playing it 
o Nearly finished, or just at the start, or in the middle? 
o Any intervention needed? Provide intervention if needed, and then 
observe any 
 Emotions 
 Are they progressing 
 Are they focused 
 Are they easy to motivate, hard to motivate. 
 Keep running observation and intervention notes, plus outcomes 
 What are the learner’s emotions while playing the 
game overall? What was class atmosphere like? 
 
1. Interest in game:  1 2 3 4 5 6 7
 
2. Ability to follow game instructions 1 2 3 4 5 6 7
 
3. How react to game instructions         
 
a. Interested 1 2 3 4 5 6 7
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b. Not interested  1 2 3 4 5 6 7
 
4. Energy levels before they start playing 1 2 3 4 5 6 7
 
5. Energy Levels during game play 1 2 3 4 5 6 7
 
6. Energy levels after game play 1 2 3 4 5 6 7
 
7. Confidence level:         
 
a. Before  1 2 3 4 5 6 7
 
b. During 
c. Confidence level after 1 2 3 4 5 6 7
 
5. Quality of information before intervention 1 2 3 4 5 6 7
 
 
6. Quality of information after intervention 1 2 3 4 5 6 7
 1 2 3 4 5  6 7
7. While working:    
 
a. Support needed  1 2 3 4 5 6 7
 
b. Encouragement needed 1 2 3 4 5 6 7
 
8. Motivation:          
 
a. Willingness to perform 1 2 3 4 5 6 7
 
b. Perseverance  1 2 3 4 5  6 7
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c. commitment  1 2 3 4 5  6 7
 
d.  Persistence when performing task 1 2 3 4 5  6 7
 
End of Action Observation 2:   
 Review notes 
 Attach any evidence 
 Are there any other changes or interventions need – write these down 
 Add to running observation and intervention notes 
After Action Observation 2: 
 Review observation and intervention notes.  
 Ensure activities where help was given, is written down 
 How do they respond to help? 
 How do they do during the next step? Was there any additional 
intervention required? 
 When was intervention needed 
 How was intervention done 
 Was intervention successful/unsuccessful 
 Able to do next steps on their own 
 Get the results needed 
 Summarize the observation and intervention notes 
 Was there any difference from year to year? 
 Any urgent changes that needs to be made – document and make the changes 
as soon as possible 
 Are there any interventions to be carried forward to another observation 
session or alternative plans/arrangements that need to be made? 
 Store for transcription purposes  
Action Observation 3: Practical in class exercise and Development of a simple database 
Action Observation 3: This session is practical. First the learners follow on the 
overhead, while they develop the database on their computer, then they, during 
practical sessions, develop their own database as a business solution. 
What to Observe:  How they follow the step by step exercise in their groups, 
communication, skilfulness, if errors occurred, linking database with websites 
Duration : 25 - 35 mins 
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Observation as : Pairs/groups 
Date: 
Number of Participants 
Before Action Observation3:  
 Go through notes of observation 1 and 2. Is there anything that needs 
to be taken note of? 
 Make a note, and take it with to class 
 Test this session before class time in classroom, to ensure database 
programme is working 
 Make sure all computers has database software on it 
 Prepare for any intervention that is needed 
 Let learners sit in their work groups at the beginning of class 
 Upload the complete exercise onto the internet  
 Show learners how to develop a simple database  
 Then let the students try 
Part A: Key indicators: During Action Observation  3:  
How do they respond when they saw the database programme on the overhead and 
when they opened it on their screens?  
 Do they  
o Ask any questions, if so, what type of questions 
o When it was answered, were they satisfied/dissatisfied 
 During the class database development exercise 
o Do they ask for any assistance 
 Was it done 
 In groups or individually? 
o Was every group member engaged 
o Do the whole class need assistance, or just a group 
 Ask them questions 
o What was their skills level during the exercise? 
 Do they ‘appear skilful’ and were they really skilful? 
 If not, what was the difference 
 Intervention, then afterwards 
 Was there a difference in their level of skill 
 If yes, were they able to share it and how? 
 Who do exercise, who read instructions,  
 Were they alternating tasks 
o Asking questions – who do they communicate with when they had 
questions? 
 each other 
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 From the lecturer 
 How was communication and Who was communicating during 
the database development 
 Frequent, infrequent, developer, rest of the members 
o Do groups of learners find it 
 Easy to develop database 
 Difficult 
 Frequent questions from each other 
 Elsewhere  
 Lecturer – what was the intervention 
 How do they progress after the intervention 
 How intense was the intervention 
 What type of questions do they ask 
 After they receive the assistance 
 Do it change, was it the same 
 Were they able to spot an error? Do they recognise that there was an error? 
 If they found that they had an error in developing database 
 How do they respond? Who do they ask for help? 
 Do they access lecturer? At which stage? 
o How do they respond once assisted with the error/s 
o How often do they need help with the same errors? 
 How do they react when errors were seldom, or when it was 
frequent? 
 Linkages 
o Are they able to make any linkages automatically between 
 Websites and databases 
 If not, what intervention? 
 After intervention, are they able to make the 
linkages? 
 How intense the intervention? 
o Focus 
 Do they focus only on task or 
 Do they do a few things at the same time 
 How successful with single focus/multi focus 
o Time taken to understand linkages 
 With intervention 
 Without intervention 
 Confidence levels 
o Same, better, lesser than during observation 1 & 2 
 
Part B: At the End of Observation 3:   
 Review notes 
 
1. Ask questions:  1 2 3 4 5 6 7
 
2. Satisfaction with answer 1 2 3 4 5 6 7
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3. How react to database instructions         
 
a. Interested 1 2 3 4 5 6 7
 
b. Not interested  1 2 3 4 5 6 7
 
4. Energy levels before 1 2 3 4 5 6 7
 
5. Energy Levels during 1 2 3 4 5 6 7
 
6. Energy levels after  1 2 3 4 5 6 7
 
7. Confidence level:         
 
a. Same as  1 2 3 4 5 6 7
 
b. Better than 1 2 3 4 5  6 7
c. Less than  1 2 3 4 5 6 7
 
5. Ability to pick up errors 1 2 3 4 5 6 7
 
 
6. Error rate  1 2 3 4 5 6 7
         
7. linkages made:  1 2 3 4 5 6 7
 
a. Before intervention 1 2 3 4 5 6 7
 
b. After Intervention 1 2 3 4 5 6 7
 
8. Motivation:          
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a. Willingness to perform 1 2 3 4 5 6 7
 
b. Perseverance  1 2 3 4 5  6 7
 
c. commitment  1 2 3 4 5  6 7
 
d.  Persistence when performing task 1 2 3 4 5  6 7
 
e.  Ability to focus before 1 2 3 4 5  6 7
 
f.  Ability to focus after 1 2 3 4 5  6 7
 
 
 Attach evidence 
 Compared to previous observations, any change – write these down 
 Add to running observation and intervention notes 
After Action Observation 3: 
 Review observation and intervention notes.  
 Ensure where intervention was needed,  is written down 
 How do they respond to help? 
 How do they do during the next step? Was there any additional 
intervention required? 
 When was intervention needed 
 How was intervention done 
 Was intervention successful/unsuccessful 
 Able to do next steps on their own 
 Get the results needed 
 Summarize the observation and intervention notes 
 Any urgent changes that needs to be made – document and make the changes 
as soon as possible 
 Are there any interventions to be carried forward to another observation 
session or alternative plans/arrangements that need to be made? 
 Store for transcription purposes  
Action Observation 4: In‐class Case study  
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Action Observation 4: This session is a case study. Learners were given case 
study at the beginning of the semester, and their attention was drawn to it 
during the week before it was discussed in class. 
For the 2007 and 2008 groups, case study was given at the same time during the 
semester. For the 2009 group, the case study was deferred until close to the end of 
the semester.  
What to Observe:  deliberation about case study, confidence levels,  what the 
class discussions entailed, was the connection with databases, websites and 
previous classwork made 
Duration : 25 - 35 mins 
Observation as :Pairs/ Group 
Date: 
Number of Participants 
Before Action Observation 4:  
 Go through notes of observation 1, 2 and 3. Is there anything that 
needs to be taken note of? 
 Make a note, and take it with to class 
 Ensure videos are working on all computers and on overhead 
 Prepare any intervention, if possible, before hand 
 Ensure lighting levels for screening video is correct 
 Leaners are all focused on big screen in classroom 
 If 2009 group does not see the connection between case study and rest 
of the course, make it clear to them, and keep running notes on what 
was done 
Part A: Key indicators: During Action Observation  4:  
How do they respond when they see the video and case study notes in class? Ask 
questions relating to the case 
 Does it seem as though they 
o Read the case before 
 They are able to answer questions 
 They have questions that they need answered 
o Group deliberation in class 
 Good, poor, average 
 Intervention needed 
 Group deliberations after intervention 
o Confidence levels 
 High, low, average 
 Intervention needed 
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 Confidence levels afterwards 
o During group discussions 
 What are they discussing 
 What is their emotions like 
 Happy sad, jovial 
 Linkages 
o Are they able to make any linkages automatically between 
 Case study and practical work and field trip (for 2009 group) 
 If not, what intervention? 
 After intervention, are they able to make the 
linkages? 
 How intense the intervention? 
 Compared to previous observation 
sessions 
o Time taken to understand linkages 
 With intervention 
 Without intervention 
Part B: Part B: At the End of Observation 4:   
 Review notes 
 
8. Ask questions:  1 2 3 4 5 6 7
 
9. Satisfaction with answer 1 2 3 4 5 6 7
 
10. How react to database instructions         
 
a. Interested 1 2 3 4 5 6 7
 
b. Not interested  1 2 3 4 5 6 7
 
11. Energy levels before 1 2 3 4 5 6 7
 
12. Energy Levels during 1 2 3 4 5 6 7
 
13. Energy levels after  1 2 3 4 5 6 7
 
14. Confidence level:         
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d. Same as  1 2 3 4 5 6 7
 
e. Better than 1 2 3 4 5  6 7
f. Less than  1 2 3 4 5 6 7
 
5. Ability to pick up errors 1 2 3 4 5 6 7
 
 
6. Error rate  1 2 3 4 5 6 7
         
7. linkages made:  1 2 3 4 5 6 7
 
a. Before intervention 1 2 3 4 5 6 7
 
b. After Intervention 1 2 3 4 5 6 7
 
8. Motivation:          
 
a. Willingness to perform 1 2 3 4 5 6 7
 
b. Perseverance  1 2 3 4 5  6 7
 
c. commitment  1 2 3 4 5  6 7
 
d.  Persistence when performing task 1 2 3 4 5  6 7
 
e.  Ability to focus before 1 2 3 4 5  6 7
 
f.  Ability to focus after 1 2 3 4 5  6 7
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 Attach evidence 
 Compare to previous observations, any change – write these down 
 Add to running observation and intervention notes 
After Action Observation 4: 
 Review observation and intervention notes.  
 Ensure where intervention was needed,  is written down 
 How do they respond to help? 
 How do they do during the next step? Was there any additional 
intervention required? 
 When was intervention needed 
 How was intervention done 
 Was intervention successful/unsuccessful 
 Able to do next steps on their own 
 Get the results needed 
 Summarize the observation and intervention notes 
 Any urgent changes that needs to be made – document and make the changes 
as soon as possible 
 Are there any interventions to be carried forward to and integrated into other 
tools/class or tutorial sessions or alternative plans/arrangements that need to 
be made? 
 Store for transcription purposes 
Action Observation 5: Prior to field trip to a Forestry Company that significantly relies on 
technology for its operations. 
Action Observation 5: This session takes place before the learners go on a field 
trip to a nearby forestry company. This trip is usually scheduled towards the 
end of the course. For the 2009 group, this trip was brought forward to the 
beginning of the course, as part of action observation, based on the findings of 
Observation 1, learning styles and early focus group responses. 
What to Observe what transpired in class when information is shared about the 
field trip, what transpired after field trip announcement.   
Duration : 10 - 15 mins 
Observation : individual/group 
Date: 
Number of Participants 
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Before Action Observation 5:  
 Finalize field trip with company 
 Finalize arrangements for transport complete 
 Necessary consents obtained from School of Business 
 Consent forms ready and taken to class 
 Bring interesting information/slides/videos about company to class 
Part A: Key indicators: During Action Observation  5:  
 How do they respond when information about field trip is shared 
 What do they do immediately after information is shared 
o What emotions do they display 
 Happy, sad, neutral 
 Body language? 
o Do they ask questions 
 Clarifying questions, safety questions, etc 
o Are they  
 Quiet, thinking it through 
 noisy, talking to each other, excited 
 If they are talking 
 What are they talking about 
o Do they ask for 
 Additional information 
 Clarification 
 Intervention needed 
 Confidence levels afterwards 
o Are they talking 
 In groups 
 Across the classroom to others 
 Happy sad, jovial 
 After announcement 
o Did they discuss it in other supply chain management 
sessions/tutorials 
 Did they ask any questions 
 If so, what about? 
 Would they go on the trip 
 Any reasons why/why not? 
 Any intervention needed? If yes, what 
intervention 
 Any change? Would they go after 
intervention 
 If not, why 
Part B: At the End of Observation 5:   
 Review notes 
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15. Ask questions:  1 2 3 4 5 6 7
 
16. Satisfaction with answer 1 2 3 4 5 6 7
 
17. How react to database instructions         
 
a. Interested 1 2 3 4 5 6 7
 
b. Not interested  1 2 3 4 5 6 7
 
18. Energy levels before 1 2 3 4 5 6 7
 
19. Energy Levels during 1 2 3 4 5 6 7
 
20. Energy levels after  1 2 3 4 5 6 7
 
21. Confidence level:         
 
g. Same as  1 2 3 4 5 6 7
 
h. Better than 1 2 3 4 5  6 7
i. Less than  1 2 3 4 5 6 7
 
5. Ability to pick up errors 1 2 3 4 5 6 7
 
 
6. Error rate  1 2 3 4 5 6 7
         
7. linkages made:  1 2 3 4 5 6 7
 
a. Before intervention 1 2 3 4 5 6 7
 
b. After Intervention 1 2 3 4 5 6 7
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8. Motivation:          
 
a. Willingness to perform 1 2 3 4 5 6 7
 
b. Perseverance  1 2 3 4 5  6 7
 
c. commitment  1 2 3 4 5  6 7
 
d.  Persistence when performing task 1 2 3 4 5  6 7
 
e.  Ability to focus before 1 2 3 4 5  6 7
 
f.  Ability to focus after 1 2 3 4 5  6 7
 
 
 Attach evidence 
 Compared to previous observations, any change – write these down 
 Add to running observation and intervention notes 
After Action Observation 5: 
 Review observation and intervention notes.  
 Ensure where intervention was needed,  is written down 
 How do they respond after intervention? 
 When was intervention needed 
 How was intervention done 
 Was intervention successful/unsuccessful 
 Get the results needed 
 Summarize the observation and intervention notes 
 Any urgent changes that needs to be made – document and make the changes 
as soon as possible 
 Are there any interventions to be carried forward to and integrated into other 
tools/class or tutorial sessions or alternative plans/arrangements that need to 
be made? 
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 Store for transcription purposes 
Action Observation 6: During field trip.This observation was for the 2009 group only. 
Action Observation 6: This session takes place during the field trip to a nearby 
forestry company to ascertain whether the significant impactful changes made 
as a result of previous observation and focus group sessions made a positive 
difference to the engagement and motivation levels of the learners 
 
What to Observe: Behaviour in bus en route to head office, during the 
presentation at head office, en route to manufacturing plant, arrival at plant, 
during plant tour, after plant tour  
Duration : 1.30 – 2 hrs 
Observation : individual/group 
Date: 
Number of Participants 
Before Action Observation 6:  
 Finalize the other class of students who would accompany the SCM 
students 
 Finalize transport for other class complete 
 Necessary consents obtained from School of Business for other class 
Part A: Key indicators: During Action Observation  6:  
 How do they act in the bus en route head office  
o Energy levels, any questions  
 During presentation at head office 
o Where was their focus 
o Any questions asked 
o Engaged, not engaged 
 En route to plant 
o In the bus, how did they act 
 Emotions, any questions 
 what were they doing 
 quiet, conversational, what type of conversations 
 On arrival at plant  
 Energy levels, facial expressions 
 Conversations, if any 
 Questions if any on arrival 
o Do they ask for 
 Additional information 
 Clarification 
 Intervention needed 
 Confidence levels afterwards 
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 During plant tour 
 Listening, talking, and asking questions? 
 Engaged, not engaged 
 After presentation at plant 
o Quiet, talkative, who with, 
 Did they ask any questions 
 If so, what about? 
 Conversations, if any 
 What, who with? 
 Any other activities?  
 
Part B: At the End of Observation 6:   
 Review notes 
 
1. Ask questions:  1 2 3 4 5 6 7
 
2. Satisfaction with answer 1 2 3 4 5 6 7
 
3. How react to database instructions         
 
a. Interested 1 2 3 4 5 6 7
 
b. Not interested  1 2 3 4 5 6 7
 
4. Energy levels before 1 2 3 4 5 6 7
 
5. Energy Levels during 1 2 3 4 5 6 7
 
6. Energy levels after  1 2 3 4 5 6 7
 
7. Confidence level:         
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a. Same as  1 2 3 4 5 6 7
 
b. Better than 1 2 3 4 5  6 7
c. Less than  1 2 3 4 5 6 7
 
5. Ability to pick up errors 1 2 3 4 5 6 7
 
 
6. Error rate  1 2 3 4 5 6 7
         
7. linkages made:  1 2 3 4 5 6 7
 
a. Before intervention 1 2 3 4 5 6 7
 
b. After Intervention 1 2 3 4 5 6 7
 
8. Motivation:          
 
a. Willingness to perform 1 2 3 4 5 6 7
 
b. Perseverance  1 2 3 4 5  6 7
 
c. commitment  1 2 3 4 5  6 7
 
d.  Persistence when performing task 1 2 3 4 5  6 7
 
e.  Ability to focus before 1 2 3 4 5  6 7
 




 Attach evidence 
 Compared to previous observations, any change – write these down 
 Add to running observation and intervention notes 
After Action Observation 6: 
 Review observation and intervention notes.  
 Ensure where intervention was needed, by whom, is it written down 
 How do they respond after intervention? 
 When was intervention needed 
 How was intervention done 
 Was intervention successful/unsuccessful 
 Get the results needed 
 Summarize the observation and intervention notes 
 Any urgent changes that needs to be made – document and make the changes 
as soon as possible 
 Are there any interventions to be carried forward to and integrated into other 
tools/class or tutorial sessions or alternative plans/arrangements that need to 
be made? 
 Store for transcription purposes 
C. Synthesis Rating: Before intervention 















Learners were not 
motivated at all 
   Learners were 
very motivated 




C. Synthesis Rating: After intervention Activity 1: 
















Learners were not 
motivated at all 
   Learners were 
very motivated 
 
D Synthesis Rating: Activity 2:  
1 2 3 4 5 
Total inability to 
complete task/s  




teacher and peers 
for step-by-step 
direction  
   No direction 
needed. Executes 
tasks well 
Unable to focus 
on any task at 
hand 
   Fully focussed on 
task/s at hand 
No motivation, 
lack of energy 
   Highly 
motivated, 
energetic 
E Synthesis Rating: Observation 2:  
1 2 3 4 5 
Completely 
Unresponsive  
   Responds well
Complete 
inability to follow 
the notes.  
   Ability to follow 
notes and execute 
instructions from 
notes 
Unable to focus 
on any task at 
hand 
   Fully focussed on 




   Entirely engaged 
Emotions are that 
of sadness, lack 







F: Synthesis Rating: Observation 3 
1 2 3 4 5 
Total lack of 
communication  
   Communicates 
well with peers 
and teacher and 
asks for 
assistance 
Unable to do 
most basic tasks 
or identify any 
errors  


















   Easy to motivate, 
always interested 
in next step, very 
energetic 
G: Synthesis Rating: Observation 4 
1 2 3 4 5 
No partaking in 
any in-class 
deliberations 




general lack of 
confidence 

















   Easy to motivate, 
always interested 
in next step, very 
energetic 
F: Synthesis Rating: Observation 5 
1 2 3 4 5 
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Lack of attention 
and no emotion 
or interest shown 
when information 
was shared about 
trip 
   Responded 
enthusiastically 
and fully engaged 
and interested in 
the information 
about the trip









   Highly motivated 
 








 Tertiary: Learning,Technology and Classroom Culture  
Participant Information Sheet  
 
My name is Cecile Patricia Hoods. I have been teaching the 
course eCommerce and Supply Chain Management, a first year 
University Paper, at ………… since 2005. I am currently 
completing a piece of research related to technology, 
organizational culture and education for my  Doctor of 




Aims of the project: 
 
The primary goal of this research is to add to existing knowledge on Information Technology 
Culture and Classroom Culture. 
 
Throughout this research project, your privacy would be ensured and no reference will be made 
to you personally. Your data will only be used for the purpose stated above. The results of this 
research may be used for conference presentation, publication purposes and could form part of a 
thesis. Your interview records will be freely available to you at all times. The findings of the 
project will be available in the library and via electronic journals. 
 
Consent to Participate 
Your involvement in the research is entirely voluntary. By completing this questionnaire you 
consent to being a participant in this research. 
 
Confidentiality 
The information of personal details such as name and address is not required in this 
questionnaire. In adherence to university policy, the collected data will be kept in a locked 




This research has been reviewed and given approval by Curtin University of Technology Human 
Research Ethics Committee (Approval number ………………….). If you would like further 
information about the study, please feel free to contact me on …………….. or by email:………. 
Alternatively you can contact my supervisor Prof. Darrell Fisher on ………… or email: ……….. 
 
Thank you for your involvement in this research. Your participation is greatly appreciated. 
  
 
A: This part of the questionnaire is to collect some data about yourself, including your learning 
style. 
  
1) Your gender? 
Male   
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Female   
  
2) Your age group? 
below 20 years    
20 to 29 years   
  
3) Your work experience? 
None   
Less than 5 years   
More than 5 years   
  
4) Your highest academic qualification prior to this course? 
Form 6 or below (NZ)   
Form 7 (NZ)    
Tertiary qualification   
  
5a) My learning style? 
Auditory   
Kinaesthetic   
Visual   
Other  
 
5b) The other learners’ learning style? 
Auditory   
Kinaesthetic   
Visual   
Other  
 
6) Technology Natives: are described as individuals who have been surrounded by the internet 
and technology gadgets like computers, electronic games, cell phones, Ipods. 
 
Technology Immigrants: are described as individuals who have not grown up surrounded by 
the internet and technology like computers, electronic games, cell phones, Ipods.  
 
Do you identify as 
Technology Native   
Technology Immigrant   
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Other: 
   
  
B: This part of the questionnaire is to collect some data about your knowledge and usage of 
technology. 
 
7a) How do you rate your ability to use technology prior to the course? 
Good   
Very good   
Excellent   
  
7b) How do you rate your ability to use technology after the course? 
Good   
Very good   
Excellent   
 
7c) Comments about your responses to Q 7a & b? 
     
 
8) Which Technology related subject/s have you completed at Tertiary level prior to this 
course? 
     
  
9a) This question is about the type of technology devices you own.   You may tick more than 
one box.  
Laptop   
Computer   
Ipods   
GPS    
Mobile Phone   
Vodem   
Other 
   
 
9b) This question is about the different types of technology communication tools that you have 
used and were familiar with before you started this class. You may tick more than one box.  
Email   
Blogs   
Wiki's   
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Podcasts   
Online video   
Other 
   
 
9c) This question is about the different types of technology communication tools that you have 
used and became familiar with during the Supply Chain Management class. You may tick 
more than one box.  
Email   
Blogging   
Wiki's   
Podcasting   
Online Video   
Other 
   
  
 
10) Choose words to describe most aptly the type of student you are. You may tick more than 
one box. For every choice you make, write what you mean by your particular choice. 
Hardworking   
Committed    
Easy-going   
Slack   
Enjoy group work   
Loner   
Lazy   
Never interact   
Write down the options you ticked and what it means by it. 
   
 
C: This part of the questionnaire is about your experience while doing the supply chain 
management course 
 
11) Choose words to describe your learning experience on the supply chain management 
course that you just completed.   You may tick more than one box. For every choice you make, 
write what you mean by your particular choice. 
Boring   
Enjoyable   
Slack   
Encouraging   
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Dictatorial   
Participatory   
Dull   
Different   
Dreadful   
Fun   
Lifeless   
Motivating   
Fell asleep   
Write down your word choice and what it means to you 
   
  
12a) These questions are about your uses, knowledge and  understanding of progress in 
Information Technology (IT) BEFORE you started the Supply Chain Management Course 
 
Please indicate your level of agreement with the following statements, using the following 
scale:  
1 = Strongly Disagree  
2 = Disagree  
3 = Neither Agree/Disagree  
4 = Agree  




I had an excellent knowledge and understanding of
  1 Strongly Disagree 2 Disagree 
3 Neither 
Agree/Disagree 4 Agree 
5 Strongly 
Agree 
What An Information System is           
Supply Chain Management           
Supply Chain Integration           
Inventory Stocking points           
Decoupling           
Bullwhip effect           
Information, Cash & Material flows           
Ten Flatteners of the world           
Information Systems Planning           
Project Management           
 
  
12b) If you answered agree or strongly agree to any of the questions above, outline your 
knowledge of these concepts. 
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12c) These questions are about your uses, knowledge and  understanding of progress in 
Information Technology (IT) AFTER you completed the Supply Chain Management course 
 
Please indicate your level of agreement with the following statements, using the following 
scale:  
1 = Strongly Disagree  
2 = Disagree  
3 = Neither Agree/Disagree  
4 = Agree  




I had an excellent knowledge and understanding of
  1 Strongly Disagree 2 Disagree 
3 Neither 
Agree/Disagree 4 Agree 
5 Strongly 
Agree 
What An Information System is           
Supply Chain Management           
Supply Chain Integration           
Inventory Stocking points           
Decoupling           
Bullwhip effect           
Information, Cash & Material flows           
Ten Flatteners of the world           
Information Systems Planning           
Project Management           
 
 
12d) If you answered agree or strongly agree to any of the questions above, outline your 
knowledge of these concepts. 
     
 
13 a) This question is about the relationship between the field trip during this course and supply 
chain management.  
 
Please indicate your level of agreement with the following statements, using the following 
scale:  
1 = Strongly Disagree  
2 = Disagree  
3 = Neither Agree/Disagree  
4 = Agree  
5 = Strongly Agree 
  1 Strongly Disagree 2 Disagree 
3 Neither 
Agree/Disagree 4 Agree 
5 Strongly 
Agree 
Including a field trip during the course helped 
me understand difficult concepts            
Students were given an opportunity to ask           
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questions during the field trip 
The field trip helped me understand difficult 
theoretical concepts           
A debriefing session after the field trip            
I integrated the knowledge gained on the field 
trip outing into my course           
I believe field trips add value to technology 
related courses           
I strongly recommend field trips to be 
included as a vital part of technology related 
courses 
          
 
 
13 b) This question is about how the lecturer used the knowledge you gained after the field trip. 
 
Please indicate your level of agreement with the following statements, using the following 
scale:  
1 = Strongly Disagree  
2 = Disagree  
3 = Neither Agree/Disagree  
4 = Agree  
5 = Strongly Agree 
  1 Strongly Disagree 2 Disagree 
3 Neither 
Agree/Disagree 4 Agree 
5 Strongly 
Agree 
The lecturer held a debrief session after the 
trip and Students understood more about 
Supply Chain after the trip 
     
The field trip was kept fresh in my mind            
The lecturer clarified difficult concepts after 
the field trip           
In class, we referred to the field trip during 
discussions           
 
 
13 c) This question is about your experience on the field trip 
 
Please indicate your level of agreement with the following statements, using the following 
scale:  
1 = Strongly Disagree  
2 = Disagree  
3 = Neither Agree/Disagree  
4 = Agree  
5 = Strongly Agree 
  1 Strongly Disagree 2 Disagree 
3 Neither 
Agree/Disagree 4 Agree 
5 Strongly 
Agree 
The field trip helped me understand difficult 
concepts            
Able to integrate the knowledge gained on 
the field trip           
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The field trip adds value to the course           
I strongly recommend field trips as a vital part 
of this course           
Referred back to the field trip during class 
sessions           
Helped me understand the theory of supply 
chain management      
I was able to share my knowledge during 
class discussions      
I was able to apply the knowledge gained 
during the trip, after the field trip      
The trip was key to my understanding of 
difficult concepts      
 
 
13 d) This question is your experience immediately after the field trip 
 
Please indicate your level of agreement with the following statements, using the following 
scale:  
1 = Strongly Disagree  
2 = Disagree  
3 = Neither Agree/Disagree  
4 = Agree  
5 = Strongly Agree 
  1 Strongly Disagree 2 Disagree 
3 Neither 
Agree/Disagree 4 Agree 
5 Strongly 
Agree 
I was given the opportunity to ask questions 
about the field trip            
I enjoyed the field trip           
I had the opportunity to refer back to the field 
trip during class sessions           
The field trip helped me understand the 
theory of supply chain management           
I integrated the knowledge gained on the field 
trip outing into my course           
 
 
14) This question is about your experience with the lecturer with regards to class participation 
and group learning in the classroom environment 
 
Please indicate your level of agreement with the following statements, using the following 
scale:  
1 = Strongly Disagree  
2 = Disagree  
3 = Neither Agree/Disagree  
4 = Agree  
5 = Strongly Agree 
  1 Strongly Disagree 2 Disagree 
3 Neither 




The lecturer encouraged me to participate in 
class discussions           
The lecturer encouraged me to do the work 
required           
The lecturer encouraged group participation            
Group participation enhanced my learning           
Learners were encouraged to be considerate 
of other people's ideas and feelings in the 
group 
          
 
 
15) This question is about your perception of how often, from your point of view, class 
participation and group learning took place in the supply chain management class 
 
Please indicate your level of agreement with the following statements, using the following 
scale:  
1 = Almost Never  
2 = Sometimes 
3 = Seldom  
4.= Often 
5. = Very Often 
  1 Almost Never  
2. 
Sometimes 3 seldom  
4 Often 5. Very Often
The learners discussed their classwork in 
groups        
  
The learners often participated in groups         
Learners enjoyed the group atmosphere 
in class       
  
Group participation enhanced my 
learning       
  
Learners chose their partners for group 
work       
  
I had fun while learning in groups      
I disliked working in groups      
Learners used technology while working 
in groups    
  
Field trips were incorporated during 
group sessions in class sessions    
  
Learners solved problems in groups      
 
 
16) This question is about your perception about the classroom environment and the lecturer’s 
use of technology in the classroom.  
 
Please indicate your level of agreement with the following statements, using the following 
scale:  
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1 = Almost Never  
2 = Sometimes 
3 = Seldom  
4.= Often 
5. = Very Often 
  1 Almost Never  
2 
Sometimes 3 seldom  
4. Often 5. Very Often
The lecturer used technology in the 
classroom       
  
The lecturer demonstrated the use of 
different technologies        
  
During the lecture, we do a bit of theory 
and then a bit of practical       
  
Using technology during class sessions 
inhibited my learning       
  
Adding technology to lecture sessions 
made the class more interesting       
  
The lecturer used technology in the 
classroom    
  
The lecturer demonstrated the use of 
different technologies     
  
During the lecture, we do a bit of theory 
and then a bit of practical    
  
Using technology during class sessions 
inhibited my learning    
  
Adding technology to lecture sessions 




17) This question is about your perception about the classroom environment and your use of 
technology in the classroom environment.  
 
Please indicate your level of agreement with the following statements, using the following 
scale:  
1 = Almost Never  
2 = Sometimes 
3 = Seldom  
4.= Often 
5. = Very Often 
  1 Almost Never  
2 
Sometimes 3 seldom  
4. Often 5. Very Often
I was allowed to explore different 
technologies        
  
I was given access to special software or 
technology programs to aid my learning       
  
I was allowed to use technology in the 
classroom       
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I would have learnt more without 
technology in the classroom       
  
My use of technology has improved 




18a) This question is about your perception of the classroom environment and the atmosphere 
in the classroom 
 
Please indicate your level of agreement with the following statements, using the following 
scale:  
1 = Almost Never  
2 = Sometimes 
3 = Seldom  
4.= Often 
5. = Very Often 
  1 Almost Never  
2 
Sometimes 3 seldom  
4. Often 5. Very Often
The lecturer encouraged the students          
I was given an opportunity to express 
what I expected from the lecturer        
  
The lecturer expressed what she 
expected from me        
  
The lecturer adapted her teaching style 
to my learning needs        
  
The lecturer stretched my thinking          
If I did not understand, I could ask the 
lecturer to clarify    
  
The difficult practical sessions were done 
in class    
  
The lecturer was willing to explain a 
concept a few times over    
  
The lecturer created an atmosphere that 
allowed me to maximize my learning    
  
The lecturer adapted her style of 




18b) This question is about your perception about the students’ response to the atmosphere in 
the classroom 
 
Please indicate your level of agreement with the following statements, using the following 
scale:  
1 = Almost Never  
2 = Sometimes 
3 = Seldom  
4.= Often 
5. = Very Often 
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  1 Almost Never 
2 
Sometimes 3 seldom  
4. Often 5. Very Often
The students set goals as to what they 
want to attain        
  
I was able to build on my existing 
knowledge        
  
The lecturer encouraged me to do well          
There was a positive atmosphere in 
class        
  
My confidence grew as the semester 
progressed        
  
My positive attitude gained during this 
class help me achieve in my other 
subjects  
   
  
I was able to relate theory to practical       
I was able to contribute meaningfully to 
class discussions    
  
The lecturer often used practical 
examples to explain difficult concepts    
  
The environment in the classroom 




19a) Did you have any fear when you entered tertiary study? Yes/ No. 
 
19b)Explain what your answer in q.19a means:  
 If you had fear, how your fear was allayed during the supply chain management 
course. 
 If no, explain what you mean 
     
 
19c) Based on your answer in q.19b, What was your turning point and what made the 
difference for you?. 
     
 
20) Explain why you would/would not recommend this course to others 












instructions have  been developed  by Michael Li  and David  Simchi–Levi  (2002). The  SCC 
game was  developed  by  Cecile Hoods  and Mathew  Skokandich  in  2009,  after  the  action 
observation session of 2007 and the focus group feedback from 2008 and 2009 revealed that; 
learners  were  demotivated;  and  became  disengaged  in  their  learning  when  they  were 
required to play the beer game simulation exercise.  
The  feedback  from  the  focus groups  led  to  the  redevelop  the beer game. Butler, Dephelps 
and Howell  (1995), Nassar et al.  (2002) and Nielsen  (1999) recommend  focus groups when 
first,  clarification  is  needed  for  problems  faced.  Secondly,  there  is  a  short  time  span  for 
collection of ideas and perceptions and thirdly, when creativity is sought after.  
 
Focus  groups  were  scheduled  for  the  2008  class  to:  first,  seek  clarification  why  learner 
motivation  dropped  so  dramatically  during  the  beer  game  simulation  exercise;  secondly, 
creativity was  then  needed  from  the  learners  to  address  their  concerns;  and  thirdly,  the 
researcher had  a  limited  time  span  in which  to  address  the  issues  and  recommendations 
from the learners.  
 
Focus groups were thus  the  ideal research method to address  the  learners’ need regarding 
the  beer  game,  as  it  fulfilled  all  the  requirements.  Once  the  focus  group  sessions  were 
completed,  the  data were  analysed.  Thereafter,  an  email was  sent  to  the  developers  and 
administration  department  at Massachusetts  Institute  of  Technology  (MIT)  regarding  the 
intention  of  the  researcher  to  develop  a  new  simulation  based  on  learner  feedback. 




to develop  the  supply  chain  concepts  simulation  game. A  short  introduction of both  the  beer 
game and the SCC game is provided. Thereafter, a comparison of the main frames of the beer 
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Once  the  beer  game  is  installed,  a  beer mug  appears  on  the  task  bar  and  the  first  frame 
appears on the screen, ready for the gamer to start. The beer cup that appears on the task bar 
at  startup  and  throughout  the  game was  highlighted  in  the  focus  group  as  a  subliminal 
message. In the SCC game, the SCC icon now appears instead of the beer cup. Once the game 
is  installed,  a  blue  short  cut  icon  with  two  white  arrows  (as  displayed  above)  is 
automatically placed on the on the desktop. As soon as the learner clicks on the short cut, a 



















the game should be changed and be made more pleasant  to  look at;  that pictures of every 
facility,  e.g.  wholesaler,  retailer,  distributor  and  factory;  the  trucks  are  displayed. 
Furthermore, that in between each facility trucks, similar to the ones currently used on the 
road,  should  be  displayed;  the  customer’s  role  is  added  and  clearly  illustrated  by  green 
dollar signs on the console; the player is indicated by a green arrow; the running heading is 
supply chain concepts and can be seen on the top  left of  the screen, above the menu. All  the 
information in the SCC game can be seen at a glance on Frame 1a. At the top of Frame 1a, just 
under the supply concepts logo almost in the centre, is a tool bar running across from the left 








With  the  beer  game,  as  Frame  2  shows,  there  was  no  ability  to  choose  the  product.  As 
explained previously,  this was a very significant point  that  the  learners raised, as  they  felt 
that  the  beer  game  sent  ‘subliminal  messages’  in  that  they  were  forced  to  play  a  game 




frame  2);  cell phone, hand  bag,  spark plug or  choose  any  other product  by  checking  the 
‘specify product‘ box, for example, if they wanted beer, they could type in beer. Furthermore, 
every  time  a  learner wanted  to  select week  limit,  inventory  position,  lead  time  or  global 
information on the beer game’, they had to go to the menu bar and from the drop down box 
select  one  option,  choose  the  option  they  preferred  and  then  go  back  to  the  options  bar 





and  scrolling down  to  select  the  number  of weeks;  the  inventory  position  can  be  set  for 









over  the  retailer or  the wholesaler. The player  select  screen  first displays  a picture of  the 
different facilities and the automated function. Once hovering over the particular facility of 
the  automated  function,  a  description  of  the  facility  appears  (see  Frame  3).  Towards  the 
bottom  of  Frame  3  three  functions  are displayed,  namely  ‘Help’,  ‘OK’  and  ‘Cancel’.  If  the 
learner  is unsure of what  to do at  this stage of  the game,  the  learner simply clicks on  the 
‘help’ option. This option takes the learner directly into the main ‘help menu’ part of player 
selection. Within the player select console in Frame 3, the player thus has every opportunity 
to access  the help menu, choose a  facility or cancel. Once  the player cancels,  the player  is 
taken back to the main console in Frame 1a, with all facilities displayed. With the beer game, 









from  namely  ‘deterministic’  and  ‘random  normal’.  The  default  demand  parameter  is 
‘random normal’ and  the values  for both  ‘random normal’ and  ‘deterministic’ parameters 
are  displayed.  Once  the  radio  button  next  to  ‘deterministic’  is  checked,  the  parameter 
changes from ‘random normal’ to ‘deterministic’. Irrespective of which parameter is chosen, 
though,  the values of both  ‘deterministic’ or  ‘random normal’,  can be altered, which may 
confuse  the  learner.  If  the  learner  is unsure what deterministic or  random normal means, 
Frame 4 shows that the help menu for the beer game can be accessed directly from this screen. 
With  the  SCC  game,  as  Frame  4  depicts,  in  addition  to  the  ‘random  normal’(shown  as 
‘random  average’  in    the  SCC  game)  and  deterministic’  (  shown  as  ‘fixed’  in  the  SCC 
game),there is an ‘unpredictable’ option added. This option allows for random generation of 
demand. This  is a  critical option, as often,  in a  real  supply  chain,  the quantity demanded 
cannot be predicted in advance by the supply chain members.  
 




game,  the help menu of  SCC  game  can  be  accessed without  leaving  this  screen. The  ‘help 







The help  file of  the beer game depicted  in Frame 5  is mainly  text. The explanation  is  ‘long 
winded’ and explains the game scenario in three paragraphs. The menu tabs in the help file, 
include  ‘print’,  ‘back’  and  ‘forward’  arrows,  ‘history’,  ‘search’,  ‘content’  and  ‘exit’  option. 
The  help  file  of  the  SCC  game depicted  in  Frame  5,  on  the  other  hand,  follows  the  same 
theme as the SCC game console. Every facility is illustrated by a graphic of that facility, with 
minimal written  explanation. After  the  introduction  of  each  facility,  the  game  scenario  is 
introduced  in  two  short paragraphs. The general  theme and  the  same graphic display are 
followed throughout the whole game, irrespective which frame is accessed. The menu bar is 
displayed by graphics with written words underneath it. In addition to the tabs and search 
functions of the beer game menu, the SCC game has a  ‘stop’,  ‘locate’,  ’hide’ and an  ‘options’ 
tab.  
 
In addition,  the running heading of SCC supports  the  look and  feel  throughout  the whole 










the SCC game,  the  look and  feel of  the SCC game, depicted on every screen,  is maintained. 







When  clicking  on  the  Policy  tab  under  the  ‘options’  menu  (see  Frame  7),  the  beer  game 
presents a range of options which could be very daunting to a new player, especially as, in 
the beginning,  the  learner does not  yet  know  all  the  supply  chain  concepts.  For  the  SCC 
game, when clicking the options menu, ‘order policy appears and can immediately be chosen 
as  an  option. As depicted  by  Frame  7,  every  facility  (retailer, wholesaler, distributor  and 
factory) has  six different options  to  choose  from:  three options  listed  and  the other  three 
horizontally displayed. After choosing one of the policies for a particular facility (for every 
facility  a policy  can be  chosen),  the values  for  that policy must be  typed  in.  If  the player 






Furthermore, On  the  SCC  ‘order policy’  screen,  there  are  four  tabs  representing  the  four 





every  facility,  a different  order model  can  be  chosen. The  three models  of  the  SCC  game 
depicted  in  Frame  7  replace  the  need  for  a  screen with  the  four  facilities  and  six  linear 








With  the beer game, as Frame 8 clearly shows, white space  is significant when viewing  the 
graphs. This particular graph of the beer game displays the retailer statistics over a period of 
time.  If another  facility’s graph  is needed,  then  the player needs  to exit  the  retailer graph, 
click on the graphs menu and select the facility.  
 
Frame 8 of  the SCC game  carries  the  same  theme of  the  entire game over  into  the graphs 
menu,  so  that  the  familiar  look  and  feel  remains. The picture  and  radio button  for  every 
facility is thus displayed on the screen and, should the player want to view another facility’s 
graph,  the  radio  button  for  that  facility  is  simply  checked  and  that  particular  graph  is 
314 























Focus group number:    __________ 
Year     __________ 
Moderator:    __________ 
Co- Moderator:   __________ 
Date of focus groups:    __________ 
Session number:  One  Two 
 



















Arrange room beforehand, seating, horseshoe, moderator sits at the top of the horseshoe in the 
U – part, and co-moderator sits to the left of the moderator at the start of the U - part. 
 
At start of Session:  
 
Thank you for agreeing to participate in this group exercise. I already received your personal 
information from you when you provided written consent to participate in this PhD study. In addition, 
the results from this focus group may lead to improvements of this course and possible publication in 
journals. During the information session, I explained that, for ease of transcription and in order for me 
to concentrate on what you say; I will be recording this session. From time to time I might jot down 
something that I may want to ask you more about. Please allow me to introduce the co-moderator who 
will spend this session with us. He/she will just sit in to ensure the ethics obligation is met, as 
explained during the information session. I will ask you about your experience on the course thus far. 
Based on the observation in class, I would also like to know what motivates you, your feelings about 
the beer game and any ideas or recommendations that you have regarding it. As arranged beforehand, 
this session will take no longer than 1 hr. I may, from time to time, put you back on track to ensure we 
keep within that hour. Do you have any questions before we start?    
 
A: Personal information collected prior to the focus group 
1. What is your age? ____________ (years)  
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 male  2. Gender:  female
 
3. Marital status________________________ 
 
4. Live with family, who? ________________________ 
 
5. Where do you live? _____________________________________________________ 
 
6. Who do you live with _________________________ 
 
7. How do you travel here every day? _________________________ with whom? 
 
8. Past Experience? 
 




10. What is your highest level of education/qualification? 
___________________________________ 
 




12. Any other interesting information that you want to share 
________________________________________________________ 















3. (If they do not provide the information needed, probe).You play an important role in your 
education. What can be done to get you fired up again? (If more probing is needed,) what can 






























That brings us to the end of this session. Thank you very much for participating in this focus 
group and for contributing towards improvement. As agreed, you are free to get a copy of this 
information. You do have direct contact with me if there is any other information that you would 






Focus group number:    __________ 
Year     __________ 
Moderator:    __________ 
Co- Moderator:   __________ 
Date of focus group:    __________ 
 

















Arrange room beforehand, seating, horseshoe, moderator sits at the top of the horseshoe in the 
U – part, and co-moderator sits to the left of the moderator at the start of the U - part. 
 
At start of Session:  
 
Thank you for agreeing to participate in this focus group. I already received your personal information 
from you when you provided written consent at registration to participate in this PhD study. In 
addition, the results from this focus group may lead to possible publications in journals. During the 
information session at registration, you were explained that, for ease of transcription and in order for 
me to concentrate on what you say; I will be recording this session. From time to time I might jot 
down something that I may want to ask you more about. Please allow me to introduce the co-
moderator who will spend this session with us. He/she will just sit in to ensure the ethics obligation is 
met, as explained during the information session. I will ask you about a few questions about what you 
did before you enrolled on this course, how much you know about technology and software and what 
where you would like to be by the end of this semester. As arranged beforehand, this session will only 
take 30 minutes of your time. I may, from time to time, put you back on track to ensure we keep 
within the 30 minutes. Do you have any questions before we start?    
 
A: Personal information collected prior to the focus group 
1. What is your age? ____________ (years)  
 
3. Gender: female                         male 
 
4. Marital status________________________ 
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5. Live with family, who? ________________________ 
 
6. Where do you live? _____________________________________________________ 
 
7. Who do you live with _________________________ 
 
8. How do you travel here every day? _________________________ with whom? 
 




10. What is your highest level of education/qualification? 
___________________________________ 
 




12. Any other interesting information that you want to share 
________________________________________________________ 





















4.  Anyone involved in developing tech? If yes, probe: what exactly did you develop? What 















6. Think about the end of the semester. What do you hope to achieve? Probe, if necessary, do 







That brings us to the end of this session. Thank you very much for participating in this focus 
group and for contributing towards improvement. As agreed, you are free to get a copy of this 
information. You do have direct contact with me if there is any other information that you would 





Focus group number:    __________ 
Year     __________ 
Moderator:    __________ 
Co- Moderator:   __________ 
Date of focus groups:    __________ 
 

















Arrange room beforehand, seating, horseshoe, moderator sits at the top of the horseshoe in the 
U – part, and co-moderator sits to the left of the moderator at the start of the U - part. 
 
At start of Session:  
 
Thank you for agreeing to participate in the second focus group session. I already have your your 
personal information and written consent to participate in this PhD study. As you are aware, the 
results from this focus group may be used for publication in journals. During the information session, 
as before, I would like to record this session, so that I can concentrate on what you say. Again, from 
time to time I might jot down something that I may want to ask you more about. You have been 
introduced to the co-moderator, Mrs……., as she works here at this institution, so, when she arrives 
she will sit in the empty seat. This session is about the forthcoming field trip and I would like to gauge 
how you would feel if another class joins us on the field trip. As arranged beforehand, this session will 
take no longer than 1 hr. I may, from time to time, put you back on track to ensure we keep within that 
hour. Do you have any questions before we start?    
 
A: Personal information collected prior to the focus group: this information has already been 
gathered. 























































































This is a very important trip, as you will see the practical part of the operations. Do you have any 








That brings us to the end of this session. Thank you very much for participating in this focus 
group and for contributing towards improvement. As agreed, you are free to get a copy of this 
information. You do have direct contact with me if there is any other information that you would 





Focus group number:    __________ 
Year     __________ 
Moderator:    __________ 
Co- Moderator:   __________ 
Date of focus groups:    __________ 
 


















Arrange room beforehand, seating, horseshoe, moderator sits at the top of the 
horseshoe in the U – part, and co-moderator sits to the left of the moderator at 
the start of the U - part. 
 
At start of Session:  
 
Thank you once again for agreeing to participate in the third focus group session. I 
already have your personal information and written consent to participate in this PhD 
study. As you are aware, the results from this focus group may be used for 
publication in journals. As before, I would like to record this session, so that I can 
concentrate on what you say. Again, from time to time I might jot down something 
that I may want to ask you more about. You know the co-moderator, just in case you 
see another person coming into the room. You have now completed your field trip 
and I would like to gauge how you feel now, both about the trip and about the junior 
class joining us. As arranged beforehand, this session will take no longer than 1 hr. I 
may, from time to time, put you back on track to ensure we keep within that hour. Do 
you have any questions before we start?    
 
326 
A: Personal information collected prior to the focus group: this information has 
already been gathered. 
B: Student’s responses to the field trips 
1. In today’s session, I would like you to think of the field trip. What new 























4. (Probe, if necessary). Are there any particular things about having them on the 








5. Now let’s get back to your experience on this trip and the knowledge that you 












7. Probe: Think about the theory we completed in class. Is there anything that you 
























That brings us to the end of this session. Thank you very much for participating 
in this focus group and for contributing towards improvement. As agreed, you are 
free to get a copy of this information. You do have direct contact with me if there 
is any other information that you would like to know about regarding this project. 
